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[MARCONI INSTRUMENTS LTO 


mis TF 2 
.awider view 
of signal generation... 


The TF 2015 is a versatile 10-520 MHz signal generator with frequency and the synchronizer will finish the job for 


calibrated a.m. and f.m. and an accuracy of output level you. Now you can change the frequency by up to 2% 
setting normally found only in instruments costing three using the decade dials without touching the generator - 
times as much. A special system gives very fast tuning and ail to an accuracy of 2 parts іп 10°. It stays locked 
across the bands yet provides smooth control within the all day and doesn’t degrade any aspect of the 

narrowest of passbands. Leakage radiation is carefully generator performance. 

screened out to enable accurate measurements to be made Г.Е. Probes 

even at levels below IpV. These are an invaluable aid to the testing of receivers 


Matched Synchronizer with squelch or battery economiser circuits. 

The clip-on Synchronizer TF 2171 transforms the These circuits are inactivated when the crystal- 
performance of TF 2015 into the equivalent of a ob te controlled signal from the probes is brought intc 
synthesizer at less than half the comparable cost. LÀ TT 4” the proximity of the receiver's i.f. strip. This 
The frequency is locked to crystal stability and makes it easy to tune the generator to a receiver 
can be dialled in 100 Hz. steps. Tuning is quick when its channel frequency is unknown. Тһе 

and easy - set the decade dials, switch to "lock" probes can also be used to check exact tuning by 


and tune the generator to the approximate adjusting for zero beat. 


Ә 
IT THE SIGNAL GENERATORS 


MARCONI INSTRUMENTS LIMITED 


Longacres, St. Albans, Hertfordshire, England, А14 QJN - Telephone: St. Albans 59292. Telex: 23350. 


А GEC- Marconi Electronics company. 
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LOW COST VOLTMETERS 


from the 
range 
of 


PORTABLE INSTRUMENTS 


ANAISTOR АС MCROVOLUALTU TYPE TMN 


А.С. MICROVOLTMETERS 


VOLTAGE & dB RANGES: 154V. 50uV, 150uV 500v 
Acc. + 1% + 1% f.s.d. = 1шУа! 1kHz — 100. -- 90 

+ 5OdB 

Scale — 20dB/ + 6dB rel. to 1mW/600Q0 

RESPONSE: + 3dB from 1 Hz to 3MHz, = O.3dB from 

4Hz to 1MHz above 500 иу. Type TM3B can be 

set to a restricted B.W. of 1OHz to 1OkHz ог 100 kHz 

INPUT IMPEDANCE: Above 50mV 74 3М02<20рі 

On 50uV to 50mV > 5МӘ < '50pt 

AMPLIFIER OUTPUT: 150mV atf.s.d 


шы £77 о. £88 
TM3A TM3B 


BROADBAND VOLTMETERS 


Н.Е. VOLTAGE & dB RANGES: 1ту 3mV. 10mV 3V 

Acc amw: 1 ts.d. at 3OMHz - 5048 4048 
3Uuu iu + 20dB. Scale - 10dB/ + Зав rel. to 1mWw/50 s: 
0.7dB from 1MHz to 5OMHz. = 3dB from 300kHz to 

400MH2 

L.F.RANGES: As TM3 except for the omission of 15jV and 

150,У 


! 

1 

1 AMPLIFIER OUTPUT: Square wave at 20Hz оп H.F with RECORDER OUTPUT: + iV at f.s.d. into > 1k2 
amplitude proportional to square of input. As TM3 on L.F à $ 


т £125 1 £135 wo £73 


These highly accurate instruments incorporate many useful features, including long battery lite. All A type models have 83mm scale meters, and 
case sizes 185x110x130mm. B types have 127mm mirror scale meters and case sizes 260x125x180mm 


LEVE LL ELECTRON ICS LTD. Prices include batteries and U.K. DELIVERY. VAT extra 
Moxon Street High Barnet, Herts. EN5 5SD Optional extras are leather cases and mains power units 
Tel: 01-449 5028/440 8686 send for data covering our range of portable instruments 


D.C. MULTIMETERS 


VOLTAGE RANGES: 3,V, 10:у 30uV 1kV 

Acc. + 196 + 1% t.s.d. +O0.1pV LZ & CZ scales 

CURRENT RANGES: ЗрА, 10рА. 30pA 1mA (1A for 
TM9BP 

Асс +2% +1% fs.d. +0.3pA. LZ & CZ scales 
RESISTANCE RANGES: 30, 100), 300 1-60 linear Acc 
+1% *195f s.d. up to 100М0 

RECORDER OUTPUT: 1V at f.s.d. into > 1kQ on LZ ranges 


ve £110 e £125 


D.C. MICROVOLTMETERS 


VOLTAGE RANGES: 30,V. 1004. 300pV 300v 

Acc. + 1 + 2% f.s.d.. + 13У. CZ scale ў 
CURRENT RANGES: ЗОрА, 100рА. 300pA 300mA 
Асса = 2 + 296 f.s.d., + 2pA. CZ scale 

LOGARITHMIC RANGE: 

+ SuVat = 10% 45.0. € бтуа ж 50 fs.d. + 500mVat 
f.s.d 
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The world Over- For high quality electronic valves, 
semiconductors and integrated 
circuits — and the speediest service — 

You get the specify Haltron. It's the first choice of 
Governments and many other users 

в throughout the world. Haltron product 
best Service quality and reliability are clearly 
confirmed. The product range is very, 
f very wide. And Haltron export 
rom Haltron expertise will surely meet your 
requirements. Wherever you are, get 
the best service. From Haltron. 


Hall Electric Limited, 

Electron House, 

Cray Avenue, St. Mary Cray, 
Haltron Orpington, Kent BR5 30J. 

Telephone : Orpington 27099 

Telex: 896141 
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Current Dumping thats what 


Current Dumping is not East Anglia's 
answer to the black pudding but the name 
given to a totally new power amplifier 
circuit developed by QUAD. 

A current dumping amplifier basically 
consists of a low power amplifier of very 
high quality, which controls the loud- 
speaker at all times and a high-powered 
heavy-duty amplifier which provides most 
of the muscle. 

The small amplifier is so arranged — it 
carries an error signal — that provided the 
heavy duty transistors (the dumpers) stay 
within the target area of the required 
output current, it will fill in the remainder 
accurately and completely. 

The reproduced quality is solely depen- 


dent on the baby amplifier, v/hich because 
of its low power. can be made very good 
indeed. 

The QUAD 405 is the first amplifier to 
incorporate current dumping. 

There are no interna! adjustments, 50 
nothing to go out of alignment. 

There are no cressover distortion prob- 
lems and performance is unaffected by 
thermal tracking. 

The QUAD 405 offers impeccable per- 
formance, reliably and predictably. 


Details from your nearest QUAD retailer 
or write directly to Dept. WW Acoustical 
Manufacturing Co. L:d, Huntingdon, 
Cambs., PET8 7DB. 


QUAD 


for the closest approach to the original sound 


QUAD / a Registered Trade Mark 
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Good,better, best... 


All things are a matter of compromise and superlatives must take 
account of it. Few will dispute the slogan under which our 
precision pick-up arms are sold. In this context ‘best’ is not only 
a reference to quality in design and manufacture, but extends to 
service which we believe is unequalled. 


Every week we send out hundreds of letters providing detailed 
advice and answering customers’ queries in a way that only 
specialisation permits. 


Spares are despatched promptly to all parts of the world, usually 
the same day, and a recently introduced exchange service pro- 
vides new arms for old on very attractive terms. 


Because of these things demand sometimes exceeds supply but 
delivery is yet another matter in which we should be able to help 
if you write to 


SME Limited · Steyning · Sussex England 


The best pick-up arm in the world 
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. PHILIPS 


“See 


Follow the Philips Plus, я 


way to prosperity 


Prepare for an increase in trade by, making sure that your workshop is 
the most efficiently equipped and that your service engineers’ home visits 
are the fastest and most effective. Get these Philips instruments now. 


You won’t find better value for money. 


NEN 


max 


PM5501 PAL TV | 
Pattern Generator Price £149 


Extremely light, portable instrument for service in customers' 
home. 5 different test patterns for colour and black white 
installation and service. RF output signal switchable: VHF 
Band 11 and ОНЕ Band IV. 1 kHz tone for sound performance 


checks. 


PM5509 PAL TV Pattern 
Generator 
Price £350 


Тһе ultimate in pattern generator: 
Full IF coverage; band I, ПІ, IV 

and V. Eiectronic tuning with 5 
preset channels. 10 test patterns 
(colour and black white). Adjustable 
chroma burst and HF-amplitude. 
Special sync, video and VCR outputs. 


NEW _ 


СА 


PM6456 ЕМ Stereo Generator 
Price £192 


Complete stereo signal. L & К signal. 
Internal L.F. modulation: 1 & 5 KHz. 


Т | Ф. > А ; 
External stereo modulation 
wow Ww Ш possibility. X-tal controlled pilot. 
Adjustable multiplex signal. 
PM5324 HF Generator Price 
Frequency range 100 kHz — £297 


110 MHz. X-tal calibration. 
Special band spread ranges. 
High frequency stability. 
Electronically stabilised 
output max. 50 mVrms in 
75 9. Facilities for internal 
and external AM and FM 


modulation. 
dun TV Sweep Generator Price £399 


8 frequency ranges, 3 MHz - 

860 MHz. Sweep width 
continuously adjustable over 
selected range. Sweep frequency 
adjustable, 8 – 50 Hz. One variable 
and 3 fixed markers. Signal 
frequency is accurate and 
thermally stable. Stabilised output 
into 75 {2 load. 


| 
AN 


unie Multinieter 


Price £69 


АС DC voltage ranges 100 mV-1 kV. 
AC DC current ranges І på- 1 А. 
Resistance ranges 100 (2-10 M 12. 
2-3", accuracy on all ranges. 
Resistance measurements: unique 
linear scale. No zero adjustment 
necessary. Automatic polarity 
indicator. 


PM2412 General Purpose 
Multimeter Price £48 
DC voltage 300 mV - 1000 V. 
AC voltage 3 V – боо V. 
DC current 10 mÀ - 6 A. 
АС current тоо тА - 6 А. 
оғ. Values f.s.d.) 
Resistance т t? - 10 M u. Tautband 
40,000 {1 V.suspension-type meter. 


PM2513 Low Cost Digital 
Multimeter 
Price £95 


DC voltage ranges 0.2 - 1000 V. 

AC voltage ranges 0.2 - 600 V. 

AC. DC current ranges 0.2 тА - 2 А. 
Resistance ranges 200 9 - 2 M ©. 
Full circuit protection. 
Provision for temperature 
measurements, —60 to 


PM3110.10 MHz dual-trace 
oscilloscope 


Price £243 
Fully automatic triggering, including E 
TV line and frame. 

Large 8 x 10 cm screen. 

10 MHz so mV, 5 MHz 5 mV. 
Overload protected. 

Ergonomic styling and lightweight 
construction. 


200 C. 


‘The Philips Plus is the quality of design, specification 

and appearance — particularly in terms of human - 
engineering ~ of every instrument. A total test and i 
measuring range capability, which includes ‘scopes, 5. 
meters, counters, pulse generators, power supplies, 

recorders and generators, The ability to supply all the t | 
user's needs from a single source. 5 [- SES | 
Al! prices exclude VAT. УС 

For prompt delivery of any of these instruments, send х= 
us your cheque. [f you require further information, use 
the reader xeply service or write to or telephone 


EK > Pye Unicam Ltd 


Philips Electronic Instruments Dept. 
A тетдег Gt the Әуе of Сәтоеоде Group 


York Street Cambridge England CBr 2PX 
Tel: Cambridge (0223) 58866 Telex: 817331 
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Cintel 9OOO 
Economy with Super High Band 


Flying SpotColour 
Broadcast Performance 


the obvious choice for the 


Telecine 
cost and quality conscious user. 


The all in one l6mm/35mm Telecine 
for 625/525 Standards. 
Instant Start - Fast Shuttle — Still Frame 
Automatic Facilities. 


К V : RANK CINTEL Ф 


Watton Road, Ware, Hertfordshire, $012 ОАЕ, England. Telephone: Ware 3939, Cables: Rank Ware, Telex: 81415. 
A trading unit within RPI Ltd. 
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Inarange of muitimeters with pointers 


whats the point of one without 


The point is that for some applications, a digital indi- 
cator makes a lot of sense.That's why AVO makes the 
the Digital Avometer DA 114. It offers you a choice of 

DC, ACand resistance ranges at high accuracy. High input 
impedance, comprehensive built-in calibration check 
facilities, two versions— one for mains operation, the 
other with built-in rechargeable battery and mains 
operation. 

It offers you the best of the traditional AVO 
features - reliability, ruggedness, range, repairability, 
readability and, perhaps above all, AVO accuracy. Plus 
the best of the new generation multimeters. 

As you can imagine, our designers took a long hard 
look at digitals before they produced a Digital 
Avometer For instance, they realized that the displays 
on some digital meters could be a positive nuisance in 
many applications. After all, you don't always need 
accuracy to the nth degree-so where you'd normally 
just glance at an analogue pointer you could find 
yourself screwing your eyes up at a diminutive and 


faintly glowing digital. A few hours of that and the 
average engineer would be begging for the return of 
his cld analogue meter. 

That's why we gave the DA 114 numerals big and 
bright enough to read across a room. And it's the 
reason that AVO, while producing one of the few 
'serious' digital multimeters, still produces what is 
probably the widest range of analogue multimeters 
for the electronics engineer. 

The AVO range for Electronics Engineers includes 
Model 8 Mk 5, Model 72,and the high impedance 
models EM 272 and EA 115. 


For full details of the range, contact 
your distributor or write to: 

AVO Limited, Archcliffe Road, Dover, 
Kent CT17 ӨЕМ. Telephone: Dover 
(0304) 202620. Telex: 96283 


id Thorn Measurement Control and Automation Division 


WW — 114 FOR FURTHER DETAILS 


WwWwML.americanradiohistorv.com 


GRAMPIAN REPRODUCERS LTD. 


X209 


sound equipment 
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by rampian 


HANWORTH TRADING ESTATE FELTHAM , MIDDLESEX TELEPHONE 01-894 9141 
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A message for dealers 

in exclusive high quality 
audio equipment - 
everywhere. 


It is now proposed to expand the distribution of 
RADFORD products by supplying from the 
factory in BRISTOL direct to franchised dealers 
outside the United Kingdom. 


If you have a discriminating clientele looking 
for the finest audio equipment and loudspeaker 
components available, you could profit from a 
direct RADFORD franchise. 


Write today for details and leaflets. 
Radford Audio Ltd 


Ashton Vale Road 
Bristol BS3 2HZ England 


2022 

Stereo Pre-amplifier Control Unit 

A stereo pre-amplifier of virtually zero distortion. 

Inputs for disc, tuner, and two tape machines. 

Size 17" x 42" x 10" deep. £145.00 


HD250 Stereo Integrated amplifier 

incorporates ZD22 pre-amplifier with low distortion 
power amplifier of 50 watts per channel into 4-8 ohms 
load. Headphone output. Illustrated above. 

Size 17" x A2" x 11". £195.00 


ZD100 Power amplifier 

Power output 120 watts in 4 ohms and 75 watts into 

8 ohms. Distortion less than 0.00496 up to clip level. 

Size 17" x 43" x 13". £175.00 


ZD200 Power amplifier 

Power output 250 watts into 4 ohms and 150 watts into 
8 ohms. Distortion less than 0.004% up to clip level. 

Size bus XXe ass £295.00 
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THE NEW WORLD OF AUDIO 


AUDIO 
ENT 


1976 INTERNATIONAL AUDIO FESTIVAL & FAIR OLYMPIA LONDON 


13th — 19th September (inclusive) 


There is a whole new deal for exhibitors at the 
1976 Audio Festival & Fair. Anew deal designed to ensure 
that participation spells success in every way 
The formula has been created by a new management 
team comprising people with a real understanding 
of Hi-Fi and people possessing deep experience and 
expertise in staging gsm . major exhibitions. 


+ 


Plans - 
for the new —earlier dates 
1976 


plus — 


The backing of 
all the «ey 
ІРС Business 


new -floor plans Press «^ 
publications 


new - extended trade 


Audio only period 
Fair 


include :— 
new —cost structure 


new — Biggest ever 
all-media 
promotion 


IT’S SOUND SENSE FOR YOUR COMPANY TO BE THERE 


Complete and post. the coupon below for more details 


Please send те а brochure with details for intending exhibitors at the 1976 Audio Festival & Fair. 


tr ———-——————— 


Name Company 


Address Telephone number 


ENDE M. L1 n n 


Complete and postto: Audio Festival & Fair, lliffe Promotions Ltd., 
Dorset House, Stamford Street, London SE1 910. 
Tel:01-261 8000 
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Bridge in a thousand 


WAYNE KERA 


WAYNE KERR 


Amember of the Wilmot Breeden group 


For more information phone Bognor (02433) 25811, or write to 
Wayne Kerr, Durban Rd., Bognor Regis. Sussex PO22 ORL 


One part in one thousand is the accuracy 
of Universal Bridge B224 from 10 ohms 
to1 gigohm,0.1pF to 10 microfarads and 
1 nanomho to 100 millimhos. Monitor its 
1592Hz source frequency and also get 
0.1% from 1mH to 10kH. With reducing 
accuracy, coverage extends above and 
below the ranges quoted,onR,C,G and L. 
Resistive and reactive terms read simul- 
taneously. Sockets for 200Hz — 50kHz 
operation. Internal rechargeable battery. 
Many other valuable features detailed in 
Data Sheet B224. 
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ELECTRONIC 
INDUSTRIAL THERMOMETER 


THE MODERN WAY TO MEASURE TEMPERATURE 
A Thermometer designed to operate ,as an Electronic Test Meter. Will 
measure temperature of Air, Metals, Liquids, Machinery, etc., etc. 
Just plug-in the Probe. and read the temperature on the large open 
scale meter. Supplied with carrying case, Probe and internal 17 
volt standard size battery. 
Model “Mini-Z 1" measures from—40° C to + 70° С 
Model “Mini-Z 2" measures from—5° С to + 105° С 
Model “Мілі-ол Hi" measures from + 100° C to + 500° С 

PRICE £20.00 each (VAT 8% EXTRA) 

Write for turther details to 


HARRIS ELECTRONICS (LONDON), 
.138 GRAY'S INN ROAD, LONDON. WC1X 8AX 
(‘Phone 01-837 7937) 
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1- 10,000 for same 

day shipment 

Prices from 49p 100 rate 
Military grade- 


ask for NATO conversion list 


Custom design specials- 
7-10 days for samples 


15 years experience 


Equivalents to most European 
& U.S.type available 


Erg (SUTWDUEMS telephone: 0682-62241 


Luton Road, Dunstable, Bedfordshire, LU5 4LJ England 
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The Greenwood quide to 
professional soldering. 


11 


The Oryx 50. A temperature controlled mains 


tiptemperature. 
Also available: Oryx safety stand. 


The Iso-Tip. A safe, high- 
poWered iron which works 
anywhere withouta mains 
lead. The breakthrough? 
Nickel Cadmium cells that 
arere-chargeable. 

(A charging stand isincluded 
for 240v or 115v А.С.) 

Each charge gives atleast 
60 soldering joints. Weight? 
Only 60z. 


soldering iron. (Temperature control within + 2%.) 
Adjustment (200°-400°C) can be made whilst iron 
isoperating using the same tip. Light, compact and 
easy to handle. A large 50W element loading gives 
rapid heating and high performance with constant 


With the Oryx adjustable 
bench vice you can handle 
soldering, drilling, and 
cutting oneventhe most 
delicate components. 
Positioning is easy and 
quick, with 90° vertical and 
360° horizontal adjustment. 


Gryx SR3A desoldering tool. 
Ideal where components are 
tightly grouped. Instantly removes 
unwanted solder from printed 
circuits etc. Accurate, reliable, 
speedy, and safe. 


Greenwood Electronics offer a range of highly advanced products 
specifically for professional soldering applications. 
For more detailed information about the comprehensive Greenwood range, 
write to address below. 


Greenwood Electronics 


Portman Road, Reading КОЗ 1NE.Tel: Reading (0734) 595844. Telex: 848659. 


Due to expansion we are seeking additional distributor/stockists. 
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$-DEC Solderless Breadboard 50р off -- free solder board. 


Designing circuits? It's easy with S-DEC! NO SOLDERING — just plug your components 
in. So they can be re-used indefinitely. As used by the Schools Project Technology 
Courses. 4 

FREE with this offer — booklet giving а range of quick-assembly circuits for the S-DEC, 
including radio receiver; 3-stage amplifier, and many others. 

Also, FREE control panel for mounting switches, lamps etc. 

This offer also applies to the T-DEC, U-DEC, and the T- and U- super solder boards. 
Simply take this page to your local dealer, or send it direct to us. : 
S-DEC BREADBOARD + FREE SUPER SOLDER BOARD. £1.48 (send £1.80 to cover 
postage, packing and V.A.T.). 

T-DEC * SUPER SOLDER BOARD £3.87 

U-DEC A + SUPER SOLDER BOARD £4.31 covers postage, packing and V.A.T. 
U-DEC B * SUPER SOLDER BOARD £7.71 

To use ICs with T and U-DEC A, 16 DIL adaptor with socket, £1.92; 10 to 5 adaptor 
with socket, £1.80. 


NEW Low cost PB DEC Super Solder Boards. 


bbb Bees шд. | When your circuit is proved working on your DEC, simply plug the components into a 

л» ЕН D EE ge SAIN -ә-е-ә. | Super Solder Board — a fibre-glass, drilled, roller-tinned finished circuit board using the 
1424-.......-..-- :1e-e-e-e ——e—e—e—o : | same layout as the DEC breadboard. Once the components are plugged in, in the same 

Бастаан еее ЖАСАШ Уа t | positions as on the DEC, solder! (No cutting or drilling of contact rails.) The result — a 
Duc Rd e ине | Perfect, finished, printed circuit board. 

wececece——e-e-eces 210-900 d o-oo. | Super-solder boards are available in packs of 1 or 3 off. 


"e—e—e—e e—e—e—e)  i:e—e—e—e .--.-. 


nDececece———e-e-e—es 320-0 9-0  e-e-s-e; | SUPER SOLDER BOARD SSS-1 for use with S DEC circuits, only: 1 off £0.39; 
wececece | s—e-e—es ne—e—e—-e | oe oe. | 2 Off £1.00. 

XE ACRES EE: же ІІІ | SUPER SOLDER BOARD SST-1 for discrete circuits: 1 off £0.59; 3 off £1.60. 
Monaci M HT i SUPER SOLDER BOARDISSUL1 Tar discrete seal DI ONE C Tee £0.59; 3 off £1.60. 
SUPER SOLDER BOARD SSN-1 for discrete and DIL sockets. Up to 40-lead 0.6 in. DIL, 
and for the direct insertion of ТОБ packages or 0.1 in. lead-out sockets: 1-off £0.69; 
3-off, £2.00 


When ordering, please aiso send £0.40 for post, packing and V.A.T. 


Expo Reliant Drills and Kits. ' 


І Powerful, miniature, low-voltage drills capable of sawing, grinding, burring, brushing and 
М. 


polishing — as well as drilling holes up to 3 mm. diameter through virtually any material. 
The Expo drill operates from a power supply of 12V d.c. or, using the Titan transformer/ 
rectifier unit (0220), from a.c. mains supplies at 200-250V а.с., БОН2. 

The Expo Reliant Mini Kit, consists of the Reliant Standard Drill (0150) and a set of 20 
assorted tools (0305), providing a powerful, versatile kit for use both by the professional 
and the hobbyist. Prices: £9.40 including postage and packing, and V.A.T. 


Тірру Cabinets. Ideal For All Assembly Cabinets. 


Robust ABS plastic assembly boxes, front panel designed to be cut and drilled, slots 
inside for mounting circuit boards attractive colouring and styling. 

TP1 80x 50х30тт Ғ0.721 ОҒҒ  TP3155x 90 х 50mm £1.62 10FF 
TP2115x 65x40mmf£1.27 1 OFF TP4210 x 125 x 70mm £2.27 1 OFF 


Discount for quantity prices include Post & VAT 


Resist Coated Circuit Board Lowest price in NIGHT GUARD. S DEC — T DEC — U DEC Accessories. 
U.K. Р 4 ; Dimmer with a difference, Guards your home 1G DIC ADAPTOR So а ааа Шал £0.99 
12" x 12” Glass Fibre 1/16 coated with resist from theft, SET, darkness comes, lights come 16 DIL with socket ............ £1.92 
£1.50 each. оп, dawn, lights go off. Dims room lights up to Single ended leads (packs of ten) .. £0.90 
500 watts. £5.95 + £1.05 VAT & POST Double ended leads (packs of ten). £0.90 
Circuit Board Manufacture, Fast delivery, Low ' EXPERIMENT GUIDES used by all to 
Price, any circuit board made in days. teach electronics with DEC breadboards. 
GUI DE-A 22022. 8 Projects ..... £1.50 
GUIIDESB Т 10 Projects ..... £1.77 
SUTOE*C- 252254 3 ADVANCED. £0.90 
GÜUIOE-D ..— 10 Projects ..... £2.40 
GUO ESE а 23 Projects ..... £4.20 
P.B. ELECT/RONICS LTD. 
SCOTLAND 


ELECTRONIC — SCIENTIFIC — / INSTRUMENTS 


Sales Office: 57 High Street, Saffron Walden, Essex. Tel: Saffron Walden (0799) 22876 
Factory: 62 Largo Road, St. Andrews, Fife, Scotland. Tel: St. Andrews 2641. 525 
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Putting our test equipment to the test 
wont cost you a thing. 


Send now for the new Heathkit catalogues. 
Thev're both free. 


` е 
4 M8 Then. when you get them, compare Heathkit equipment 
with the instruments youre using now. 
| We're sure you'll be pleasantly surprised. 


пинаа 


In the assembled catalogue you'll find a wide range of 
laboratory grade assembled instruments. Including oscillo- 
scopes, frequency counters, multi-meters, power supplies. 
function generators and chart recorders. 

In the kit catalogue you'll find all you d expect from the 
world's largest makers of electronic kits. Test equipment, 
audio equipment, kits for the home and many more. 

We'll also be very happy to advise on all your service 
requirements. 

For full details, just post the coupon now. Or call in and see 
us at the London Heathkit Centre, 233 Tottenham Court Road. 
or at our showroom in Bristol Road, Gloucester. 

And test our test equipment for yourself. 

Heath (Gloucester) Limited, Dept. WW-36, Bristol Road, 
Gloucester GL2 6EE. Tel: (0452) 20451. 


Heath/Schlumberger 
assembled instruments 


| 7 І Please send me both Heathkit catalogues. ушеш | 
F І Name — Se ге І 

1 7% == l Address = Ё- - - oe І 
! Postcode е зк == А 


| m а жы шш шш ш= шз низ өн ы ы: сю: ыш Бар шз сыз 


FAST RESPONSE STRIP CHART RECORDERS 


Made in USSR 


T a a 
u— > к ж. ҰМ. 
E ¢ ои Туре H3020-3 
Ed Ша Тһгее-реп AN 
\ wo p ) 
Specification | Recording: Syphon pen directly attached 
to moving coil frame. 
Basic еггог............. 2.5% curvilinear co-ordinates 
Sensitivity ............. 8mA F.S.D. 
Кери: MOULE ace ae 02 sec. Equipment: Marker pen, Timerpen, Paper footage 
Width of each channel .... . 80mm indicator, 10 rolls of paper, connectors. 
Chari speeds, selected by etc. 
ШЕШ а Ан а Ыт eee Dimensions: 4320-1; 285x384x16.5mm 
Chart drive... ... 0.20005 200-250v 50Hz Н320-3: 475x384x16.5mm 
PRICE: H320-1 £108.00 
| ў H320-3 £160.00 
Available for immediate delivery Exclusive of VAT 


Z & | AERO SERVICES LTD. 


44A WESTBOURNE GROVE, LONDON УУ2 5SF 
Tel. 01-727 5641 Telex: 261306 
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ith 
‘the 


JAMES SCOTT 


s N 
«ч. 
| ТЕК. 


| | | 
Em | 1 


ШІ 


The James Scott range of Microwave equipment 
now offers industrial users a greater choice of 
alternative systems in robust, industrial, cast 
aluminium housings, for a wide variety of 
applications. 

The range is made up of standard sub-assemblies 
which can be permutated to suit Individual 
application requirements. 

Some Suggested Applications for these Units 
Level controllers; Proximity alarms; Small object 
Counters; Process control systems; Positioning 
Systems; Door opening systems: Safety barriers; 
Presence/detectors; Train control Systems; Vibration 
sensing systems; Intruder alarms; Road vehicle 
systems 

If any of the above are your problems or if you have 
a particular problem for which we could adapt a 
system please write or telephone for further 
information and technical literature to 


JAIVIES 


SCOTT 


(Electronic Engineering) Ltd 


CARNTYNE INDUSTRIAL ESTATE 
GLASGOW G32 6AB 
Tel:041.778 4206 


WW—004 FOR FURTHER DETAILS 


Wireless World, March 1976 


brene!! 
PROFESSIONAL 
TAPE TRANSPORTS 


and multi-channel! electronics 
for studio and industrial use 


25mm model 


Tapewidths up to 25mm 

Speeds: 3mm/s minimum up to 152cm/s max 
2 and 4 speed models 

Reel Capacity up to 29cm 

Remote Control Facility 

Tape Tension Control 

Automatic Interlock against misuse 

Special models to customer requirements 


BRENELL ENGINEERING CO LTD 


231-5 Liverpool Road. London М1 1LY. Tel: 01-607+8271 
DETT NE = Sarees ree 


* 
* 


Finance 
available 


AREKE 


Contractors to H.M. Govt. Р.О. 


REPAIRS 


OF ELECTRICAL MEASURING INSTRUMENTS 


7—14 DAYS SERVICE 
4 MODEL 8 МКУ 


STOCKISTS 
ALSO SUPPLIERS OF GEC 
RISSO AND OTHER 
MULTI-RANGE TEST SETS 


WE SPECIALISE IN ASSEMBLIES, AND IN THE 
REPAIR, CALIBRATION AND CONVERSION 
OF ALL TYPES OF INSTRUMENTS, INDUSTRIAL 
AND PRECISION GRADE 


LEDON INSTRUMENTS LTD. 


GLADSTONE WORKS, GLADSTONE RD, 
FOLKESTONE, KENT. 
TEL: (STD) 0303 57555 
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MEASURE , FREQUENCY ANY- 
WHERE WITH MULTIMETER SIZE 
INSTRUMENT POWERED BY 
FOUR PENCELLS 


Latest technology miniature device 


MINIATURE 
gp BATTERY 
DISPLAY , FREQUENCY METER 


uses four 0.4" LED digits to display FM-1 
frequency. 5 ranges with coupled 

decimal point give resolution of FOUR-DIGIT MEMORY 
0.1Hz to 1kHz in decade steps. DISPLAY 


TAKES UP ALMOST NO BENCH 
SPACE. 


NEW LOW PRICE. £67.50 inc. p&p 
ex vat. SIZE 61 x 3j x 23 in 


Mains PSU available which fits ———————Ó——————— —including knob 
inside ready drilled case. o Also: FX-1 FREQUENCY MULTIPLIER (X 60.X 100) + and terminals 


/ £27.50 
5j elib ) INSTRUMENTS LTD., 24 Copenhagen Street, LONDON М1 Tel: 01-278 6273 
ww 
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FIVE RANGES 
4 ppm CRYSTAL 


There's more scope 
in Scopex 


The Scopex 4D25 is a portable 25 MHz 
dual-trace instrument suitable for all 
laboratory and field applications. It features a 
guaranteed measuring accuracy of 3% — and 
yet at £225* is in a price bracket bel6W aay,» 
comparable instrument. Check these fedtures 
and see why the 4D25 is a must for the 
discerning buyer. 


* DC-25 MHz, full screen 


3:396 accuracy / ; 
x Signal delay (both channels) е wang a) Ў 
‚ 4 p - 


м 


Ж One control for Trig Level and Polarity | 
x Timebase 200ms to 200ns E 7 

x 5 expansion { 24 — — 
* Sensitivity 50V/cm to 10mV/cm ee r 


^^ 
” 


fco Р Е X Write or telephone today:- 


Scopex Instruments Ltd., Pixmore Industrial Estate, 
Letchworth, Herts. Tel: Letchworth (04626) 72771 
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© РА. SYSTEMS FOR AIRPORT, HOTEL. FACTORY. 

@ THEATRE AND LECTURE THEATRE AUDIO SYSTEMS 

@ AUDIO MIXING EQUIPMENT 

@ SIMULTANEOUS TRANSLATION SYSTEMS 

@ RADIO AND T.V. BROADCAST SOUND CONTROL EQUIPMENT 


Ф MARINE INTERCOMMUNICATION AND ENTERTAINMENT EQUIPMENT 


Ә System design, manufacture and installation. 


FH AUDIX LIMITED 
— { | | Wenden, Saffron Walden, Essex СВ11 419 


TEL. Saffron Walden (0799) 40888: ТЕІЕХ: 817444 
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ALLEN & HEATH Ltd. 


* MINIMIX is a unique system of 
interlinking units which may be used 
individually or together to provide 
low cost quality mixing facilities for 
any application. 


* QUASI is a fully professional semi- 
modular portable mixing console. It 
can be supplied in two 
configurations, 8 x 4 or 10 x 2. 


* POP MIXER is a modular 16 channel 
stereo Р.А. console built to a very 
high standard and with maximum 
facilities. 


* MOD II 16 x 8, 16-track monitoring 
studio console. The emphasis is on 
maximum facility and quality and yet 
keeping price to a minimum. 


Hilen and Heath Lid 


E Pembroke House, Campsbourne Rd., Hornsey 
LONDON, М8. Tel. 01-340 3291 (10 lines 
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66 where сап | get an RF Generator 
nowadays that's easy to use, reliable, 
robust but not too expensive? 99 


"Here-AvOs new HF 135-a really useful professional 
RF generator ideal for repair bench or test lab. 

Wide frequency range - eight bands from 100kHz to 
240 MHz Calibration accuracy conservatively rated at +1% 
right across the range Output level from ^u to 100mV 
(698). AF Signal source facility (kHz). Input for external 
modulation. All wrapped up in a tough metal cabinet with 
ergonomically designed front panel and complete with 
connectors, crocodile clips and the AVO guarantee of 
reliability serviceability, and accuracy at a sensible price 

For descriptive leaflet and name of your nearest stockist, 
phone or write 


Avo Limited, Archcliffe Road, 
Dover, Kent. CT17 9EN. 
Tel: 0304 202620 Telex: 96283. 
| Thorn Measurement Control and Automation Division 
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ELECTRONORGTECHNICA 


‘carbon film 
RESISTORS 


Y% and Yaw 70°C 5% tol. E.12 


EX-STOCK 


£4.0( 81000 + 


OF ONE VALUE VAT. 


Contact John Gingell 


AERO SERVICES LTD. 
Z & | 44A Westbourne Grove 
London W2 5SF 
TEL: 01-727 5641 TELEX 261306 
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Test Equipment 


Í Multimeters 


The Eagle range of multimeters 
covers every possible need of the 
electrical or electronic engineer. 
They cost from about £6 to £58 
(inc V.A.T.). There's at least one 
which suits your job precisely. 


We have a lot of other test equipment too. 
Send the coupon and we'll send you our 
complete catalogue. 

Presa шип шын пиш u— шин X X eee 


pPlease send me details of all your test equipment | 
RTI О саб | 
ADDRESS... cee е | 
Бс аа 4 
ПКК ey ee ne eae i 
1 Eagle International Ltd., Precision Centre, Heather Park Drive, Wembley HAO 1SU | 
| Tel(01)-902 d 
| | 
l І 
| | 
І | 
i J | 
| wl 
Ды нә нәз кез шен шеп шин шен шн = шан шна шен ше ый 
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66 where can I get a Universal Bridge 

that's good enough for the labs,simple 
to use and tough enough for the shop 

floor and doesn't cost a fortune? 99 


“Here АУ05 Universal Bridge B150 Mk. 3 gives you 
measurement of resistance, capacitance, inductance 
accurate to 1%, can be used anywhere, it's battery powered. 
And anyone can use it, connections are simple and readings 
easy to take - with no calculations thanks to'the mechanical 
in-line digital display and interlocking units selector. 

The В150 МК. 3 - for use in production, quality control, 
development labs- even at goods inwards. Tough metal 
cabinet, and the AVO guarantee of reliability serviceability 
and accuracy ай at a price that's a pleasant surprise. From 
good distributors everywhere. 

Ring us for the name of your nearest stockist or for 
fuller details of AVO's Universal Bridge B150 Mk. 5. 


Avo Limited, Archcliffe Road, 
Dover, Kent. CT17 9EN. 
Tel:0304 202620 Telex: 96283. 


КЕ Thorn Measurement Control and Automation Division 
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ТһеВеѕї 
of British 


Where performance 
is paramount, professionals prefer Gardners... 


We, at Gardners, have been in the communications busi- 
ness for many more years than we саге to remember — so  . 
have our Audio Transformers. Used throughout the world by 
leading broadcasting and recording companies or wherever 
only the highest technical standards and levels of reliability 
are good enough our products are still preferred by profes- 
sionals who know... 

From microphone to tapa (or film), speakers or head- 
phones, studio consoles, manpacks, amplifiers, modems, we 
at Gardners have tried to anticipate your’ needs. Miniaturisa- 
tion (yes!) plus good performance (yes!) through to excep- 
tional performance (of course!). Impedance changing, 
coupling, isolation, bridging, low anu high power, with or 
without D.C. Choose from our standard range of 95 models! 
Every опе an example of sheer professionalism. 

All have low loss, low distortion, low phase-shift, low 
pick-up, BUT wide frequency range. 


Cat. Impedance (OHMS) Turns Aano Operating Level Frequency 

No input Output Sec/Pri dBm at БОН: Response 

Mu 7501 0-3 15 100k 83/188 1 

MU 7503 0200-600 100k 13/23 1 в + тав 

MU 7514 600 600/2 4k 1 +11 50Hz 10kHz 

MU 7518 10k CT 10k 11СТ 

MU 7521 375/15  600CT 632/1264! 

MU 7522 375/15 100к" 82/184 1 

MU 7524 150/600 600 СТ 1/2 1 

MU 7525 600cT 300/12к 1 • 1 +.41 Ст 165 асове 

MU 7530 10k CT 10k ENGT: WRG eT SORES) 
MU 7534 50/200 100k * 22.4/44 B 1 = 

MU 7566 600CT 10k/2.5k 4 08/2 04 1 2 

MU 7567 600/150 50k 9 13/18 26 1 

MU 7582 200/50 600 CT 1 73/3 46.1 20 + 0 5dB 10Hz-100kHz 
VM 7461 15/3.75 600 6.35/12 7 1 } 

УМ 7464 600/150 600 1/21 + 198 30Hz 22kHz 
VM 7466 600 10к/2.6к  4.14/2.07 1 4.75 } 

ММ 7468 50/125 50k 32/64'1 з 198 30Hz-12kHz 


We woutd emphasise that the above 
is a representative selection only, 
Send for Brochure GT5 for 
complete listings. 

Alt units described are normally 
AVAILABLE FROM STOCK 


SPECIAL DESIGN SERVICE 
If your requirements cannot 
be met by our standard 
range, then we will gladly 
design for your 
production needs 


Gardners Transformers Ltd. 
Christchurch Dorset BH23 3PN 
S Telephone 02015-2284 

| ча. Telex 41276 Gardners XCH 
Approved manufacturers of 
electronic transformers, modular power supplies, inverters and 
converters to Defence Standard 05-21 


WW -—101 FOR FURTHER DETAILS 


Wireless World, March 1976 


lester 
available 


no salary required 


Undertakes thorough checks on 
printed-circuit boards 

Thrives on repetitive work 
Never omits a test 


Full information in. brochure 
TM, available from Wayne Kerr 
Durban Road, Bognor Regis 
West Sussex, PO22 9RL Telex 
86120 Telephone Bognor 
Regis (02433) 25811 


Interviews by arrangement 


WAYNE 
KERR 
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DIGITAL CLOCK KITS 


LITRONIX CLASS II LEDs 25-99 10074 
01707Е, 704E, 701E0 3” i 0.48 0.36 
DL727E, 728E. 721Е-0.5 (2 digit pack) Б 1.15 0.86 
DL747E. 746E, 750E 0 6" E 1.00 0.80 


MHI CLOCK KITS 
Contents; Clock chip, driver chip. PC board 1-9 10.24 
MHI-5309 BCD & 7 seg. Reset to zero 7.35 6.80 
MHI-5311 BCD output — TTL interfacing 7.35 6.80 
MHI-5314 Basic clock, 7 seg. 6.60 6.20 
MHI-5318 External digit selection 7.35 6.80 
MHI-5378  Car/Boat clock. Quartz crystal timing source 

15.10 13.50 
MHI-5025 Alarm. snooze 7 seg. 8.35 7.85 
MHI-50395 Up/Down counter 6 Decade 19.50 18.60 
MHI-50396 Up/Down counter. HHMMSS 19.50 18.60 
MHI-50397 Up/Down counter MMSS.99 19.50 18.60 
MHI-7001 Tıme. date, alarm, sleep. 7 seg 10.00 8.70 


МНІ DISPLAY KITS 

Contents: Litronix Class | LEDs & PC Board 1-9 10-24 
MHI-707/4 (digit) О 3” ] 6.60 6.00 
MHI-707/6 0:35 9.50 8.80 
MHI-727/4 0.5" 2 digit package 8.50 7.80 
MHI-727/6 О 5” 2 digit package 12.00 10.85 
MHI-747/4 О 6” 9.80 8.75 
MHI-747/6 06” 14.70 13.00 
MHI CASE 8x 5.5 x 3 inches 2.95 (plus 0.25 p&p) 


The above kits аге not supplied with transformer, resistors, etc , all of which 
are stocked by most radio shops With some kits (e.g MHI-5378) we also 
supply quartz crystals, trimmers or other components normally difficult to 
obtain Any of the MHI clock kits will interface directly with any of the MHI 
display kits or any other common anode LEDs. 


Terms C W.O. Access. Barclaycard (simply quote your number and sign) 
Credit facilities to Accredited account holders 
ALL PRICES EXCLUDE VAT AT 8% 


BYWOOD ELECTRONICS 
Hemel Hempstead, HP3 9RDF 


Tel. 0442 62757 
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New 


LOW-COST INSTRUMENTS 


e IENRE 
Achievements А Ер ры d x Q | 
from Xcelite mu UA 


745 COUNTER TIMER 
Measures frequency, period, time and totalises 
32 MHz frequency range (DC coupled) 
5-digit .3" LED display 
6 Gate times/Time units, 10ys їо 1 S in decades 
Sensitive, protected FET input 


p ^ же mat 


Xcelite technology has created some new additions 
to the famous 99 SERIES of Interchangeable Tools. 
The first of these is the Compact Set of Ball-End 
Hex drivers which, as illustrated, can drive from any 
angle 

Also now available in the same series are the 
POSIDRIV blades Nos. 1, 2 and 3 


744 COUNTER TIMER 643 FUNCTION GENERATOR 


Accurate, digital frequency setting 
Measures frequency. period and time 01Hz-1MHz 


Wide range external control of frequency 
30MM: frequency range (DC coupled) Triangle, Squarewave and Low Distortion 


Send for the complete Xcelite precision tools Үз long-life з display e ү outputs 
x ensitive, protecte input + simultaneous Outputs 
catalogue from: DC offset 


Delivery is normally ex-stock—telephone for confirmation 
Prices correct at time of going to press, subject to change without notice 


OMB ELECTRONICS 


Riverside, Eynsford, Kent DA4 OAE 
Tel. Farningham (0322) 863567 
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Special Products Distributors Limited 
81 Piccadilly, London W1V OHL 
Telephone: 01-629 9556 


XCELITE PROFESSIONAL HAND TOOLS 
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ye AEL 
- FAST! 


* Resistance Range 109 to 150K f? 
de Tolerance from +196 
К Nominal Watage fa 70 °C upto БОК? 125bmW 
т Prices from 9.06p each 100 rate 
* 


Temperature Coefficients from БОррМ 
Size 41mm long 1:8mm diameter 


Erg GUIDES  teiephone: 0582-62241 


Luton Road, Dunstable, Bedfordshire, LU5 4LJ England. 


AEL Gatwick HOUSE, HORLEY, SURREY, ENGLAND 
Tel. Horiey (02934) 5353 
Telex: 87116 (Aerocon Horley) 


Cables Aerocon Telex Horley 
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Type A modular system with widest 
= ОГ range of film backs, lenses, viewing 
systems and adaptors to meet virtually 
в 
Oscilloscope ines 
р Plus inexpensive Туре Р (prices from £50) 
utilising coaterless Polaroid ® film and 
( ameras Robot. with economical 35mm film for 
continuous feed. 


More complete details available on request from: @®Reg. Trade Mark. 


Telford PRODUCTS LTD. 


WADSWDRTH ROAD PERIVALE GREENFORD MIDDX. ENGLAND Telephone:01-998 1011 Tolex:935524 


METZYE® „елеп COMPANY OF BENTIMA INDUSTRIES LIMITED 


xc] 
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The big four f 
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ALSO AVAILABLE AT 
LEADING BOOKSTALLS 


rom 


Wireless World 


High Fidelity 
Designs 


Wireless World 
Annual 1976 


Я The world of electronics, 

television, radio/audio is on 
parade in the second great 
Wireless World annual. Con- 
structional articles include mak- 
ing a photographic timer. Surveys 
Cover video, magnetic tape com- 
patability, electronic ignition and 
radio astronomy in schools. 


Hi-Fi Year 
Book 1976 


This is the book that tells 

you everything you need to 
know about the hi-fi equipment 
on the market. Separate illus- 
trated sections cover every major 
category, together giving prices 
and specifications of over 2,000 
products. 


In response to demand for 
reprints of Wireless World 


constructional projects, we have 


collected fifteen of 


the most 


popular designs in one book. 


Г —— 


| 
| 
| 
| 
| 
| 
| 
| 


Circuit 
Designs (1) 


4 A compilation of the first 
ten sets of Wireless World 
Circards end including addi- 
tional circuits. Each set in this 
hard back book is preceded by an 
explanatory introduction. 


Order coupon 


To General Sales Dept. Room 11 
Dorset House, Stamford St., SE1 9LU 


Please send me books as indicated below (state number of copies of each) 


Hi-Fi Yearbook 1976 £2.35 incl. —— 
High Fidelity Designs £1.35 incl. 
Circuit Designs (1) £10.40 incl = 


|l enciose remittance valuef 0 


(cheques payable to IPC Business Press Ltd) 


Name =. 


Ааагеѕѕ = 


Regd. in England No. 677128 Regd 
SE1 9LU 


Wwww.americanradiohistorv.com 
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Audio Laboratory 
Instruments 


To expand the distribution of Audio Laboratory 
Instruments RADFORD are looking for new 
dealer/agents outside the United Kingdom. If 
you are a supplier of laboratory instruments to 


professional and industrial end users it could be 
to your advantage to learn more about 
RADFORD audio measuring equipment. 


Wiite.today for leaflets and details of franchised 
dealership. 


Radford Laboratory Instruments. Ltd 
Ashton Vale Road 
Bristol BS3 2HZ England 
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137 Standard Ranges in a variety of 
sizes and stylings available for 10-14 
days delivery. Other Ranges and 
special scales can be made to order 


Full Information from: 


HARRIS ELECTRONICS (London) 


138 GRAYS INN ROAD, W.C.1 Phone: 01/837/7937 
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LDO3. Low Distortion Oscillator 

Frequency range: 10Hz — 100kHz. 

Distortion: Distortion less than 0.002% over audio band. 

Size: 17" x 7" x 83" £275.00 
LDO3B. Low Distortion Oscillator 

As LDO3 but additionally fitted with output amplifier and 
transformer providing a 600 ohm floating balanced output. 
Unbalance: —80dB. 1kHz. —60dB 10kHz. £375.00 
DMS3. Distortion Measuring Set 

Frequency range: 5Hz — 50kHz. 

Measurement down to 0.001%. 

Size: 17" x 7" x 83". £225.00 
HSV1. High Sensitivity Voltmeter 

Average reading: 10џУ to 300V f.s.d. £125.00 
HSV2. High Sensitivity Voltmeter 

True r.m.s. reading. 10uV to 300V f.s.d £175 00 
ANM1. Audio Noise Meter and High Sensitivity 
Voltmeter 

Average reading: 10uV to 300V f.s.d. 

Includes Wide band, Audio band, IEC curve “А” and CCIR 
weighting networks. lllustrated above £150.00 
ANM2. Audio Noise Meter and High Sensitivity 
Voltmeter 

As ANM1 but true r.m.s. reading. £200.00 


| түре ] Panel 
| 150 m/m x 100 m/m 


200 m/m x 100 m/m 
250 m/m X 100 m/m 95 m/m 95 m/m 


New range of cases at 45^ sloping panels, attractively designed of robust 
construction and finished in two tone colour. Supplied complete with four rubber 
feet, available from stock in three different widths. 
Materials 

Cases made from 20G. steel. 

Front panels made from 20G. aluminium. 


Colours 
Cases sprayed in light brown hammer finish, front panels sprayed in light 
grey semi-gloss enamel. 


PORTABLE POWER DISTRIBUTION 


COMPLETE WITH 6FT CABLE AND 
13-AMP PLUG 


4 Sockets 13A 8.80 

6 Sockets 13A 10.45 

4 Sockets 13A/SW 10.06 

6 Sockets 13A/SW 11.11 
PLEASE ADD 8% FOR V.A.T. PLUS P&P 


Trade Counter is open for personal callers from 9 a.m. to 
5.00 p.m. Monday-Friday 


OLSON ELECTRONICS LTD. ЫШ АУ ST узе Е 
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» £16 


y SER. 
һь ALARM 
wg 

CWO, PULSE ELECTRONICS, DEPT. WW10, 202 5 


SHEFFORD, BEDS. 
PHONE: HITCHIN 0462 814477 


For Programming, 
Select on Test 


Crosspoint Switching, 
Range Changing, 
etc. etc. 


From about 
£0.56 each 


DiLswitch 16 à 

Contacts, 1p/8w, 2р/4уу, 4p/2w and many others held 
in stock. Rated at 28V 250mA (240V and 2A carry) 
and gold on nickel plating for low level circuits. 


Erg Gonprienis  teiepnone 0582-62241 


Luton Road, Dunstable, LU5 4LJ Bedfordshire, England. 


WW-—109 FOR FURTHER DETAILS 


Diameter 33nm 
Weight 160g 
Length 125mm 
Torque 120cmg 


approx. 10,000 
at 12V DC 
Power 9/14V DC 
Batteries 

or AC/DC 
transformer 


NEW IMPROVED MARK II £8.00 P&P 35p 


EXCLUSIVE — WORLDBEATING 


x Or Ready Built & Tested £22.50 © 12/24 hr. mode 


HEFFORD RD., CLIFTON, | 


PETITE PRECISION! 


А 12V DC POWER TOOL FOR THE DESIGN AND RESEARCH ENGINEER 
AVAILABLE IN KIT FORM OR SEPARATES 


Wireless World, March 1976 


DIGITAL ALARM 
CLOCK KIT* 


S.A.E. for complete price list 


Q Built-in Alarm e 

® Photo cell con- 
trolled brightness 

Ф AM/PM Indicator 

€ Giant 0.63" LED 
Display 


Mains failure ind. 
Tilt Snooze Sw. 


Separate alarm 
Control Sw. 


9 min. Snooze 


No knowledge of 
electronics to 
build kit 


SPEEDSERVICE 


Hard-to -find tubes and 
semiconductors are normally 
included in our quotations. 
We try to give a complete answer. 


AEL GATWICK HOUSE HORLEY SURREY RH6 9SU 
Telex 87116 Cables Aerocon Telex Horley Telephone Horley 5353 
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JES AUDIO INSTRUMENTATION 


lllustrated the  Si452 


Q 


O O Distortion Measuring 

Р Unit—low cost distor- 

9 Ө Ө С) tion measurement down 

t) & эт: E 9 to .01% £40.00 

e 

Si451 £50.00 51453 £50.00 
Comprehensive Millivoltmeter Low distortion Oscillator 
350и Volts 20ranges sine — square — RIAA 


prices plus VAT 
J. E. SUGDEN & CO. LTD. Tel. Cleckheaton (0274) 872501 
CARR STREET, CLECKHEATON, W. YORKSHIRE B19 5LA 
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EXAMPLE OF FRENCH PRECISION ENGINEERING 


Shu Y 
is 
Lo = * 
Stand 63.76 | 
Flexible drive га Р&Р 35р 
£5.00 UK DISTRIBUTOR 
P&P 25p 
Now in use by the following PRECISION PETITE LTD 
GPO. BBC, Atomic Energy 
Authority, British Дені 119А HIGH STREET 


Fuels, Weekend ТУ, Ministr TEDDINGTON, MIDDX. UK 
TEL. 01-977 0878 


SAE for leaflets, price list and order form 


о! Defence, Hospitals, 
Opticians. etc 
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Join the Digital Revolution 


Teach yourself the 


latest techniques of 


digital electronics 


Computers and calculators are Only the beginning of the 


digital revolution їп electronics Telephones, wristwatches, 


TV, automobile instrumentation — these will be just 
some of the application areas in the next few years 


Are you prepared to cope with these developments? 


This four volume course — each volume measuring 
113" x 81" and containing 48 pages — guides you 
step-by-step with hundreds of diagrams and questions 
through number systems, Boolean algebra, truth tables, 
de Morgan’s theorem, flipflops, registers, counters and 
adders All from first principles The only initial ability 
assumed is simple arithmetic 


At the end of the course you will have broadened your 
horizons, Career prospects and your fundamental under- 
standing of the changing world around you 


Also available — a more 
advanced course in 6 
volumes: 
1. Computer Arithmetic 
. Boolean Logic 
. Arithmetic Circuits 


. Memories & Counters 


. Calculator Design 


. Computer Architecture 


Offer. Order this together 
with Digital Computer Logic & 


Electronics for the bargain 
95 plus 50р price of £9.25, plus 50р 
в рёр p&p. 


Design of Digital Systems contains over twice as much 
information in each volume as the simpler course Digital 
Computer Logic and Electronics All the information in the 
simpler course 15 covered as part of the first volumes of 
Design of Digital Systems which as you can see from us 
contents also covers many more advanced topics 


These courses were written so that you could teach 
yourself the theory and application of digital logic. 
Learning by self-instruction has the advantages of 
Enthusiast being quicker and more thorough than classroom 


Designer 
Manager 


Scientist learning. You work at your own speed and must 

En ineer respond by answering questions on each new piece 

St ү { of information before proceeding to the next. 
uden 


Guarantee — no risk to you 


If you are not entirely satisfied with Digital 
Computer Logic and Electronics or Design of Digital 
Systems, you may return them to us and your 
money will be refunded in full, no questions asked. 
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Digital Computer 
Logic and 
Electronics 


MM MY Ó| 
A Self-instructional Course P BN (CaL 
e asa фалох alitis (бой О 1 wince nh ocean 


Basic 
Book 1 computer 
— bgc - о 
Logical 
Book 9 сорса 
elements 
Designing circuits 
to carry out 
fogical functions 


£3.95 


- plus 50p packing and 
surface mail anywhere 
in the world. 


Quantity discounts 
available on request. 


Fayment may be made 
in toreign currencies. 


VAT zero rated. 


г Tor Cambridge Learning Enterprises, | 
| FREEPOST, St. Ives, Huntingdon, Cambs. | 
| PE17 4BR | 
“Please send те..... set(s) of Digital Computer 
| Logic and Electronics at £4.45 each, p&p | 
| included : | 
‘or... . set(s) of Design of Digital Systems at 
| £6.45 eack, p&p included | 
| ‘or... . combined set(s) at £9.75 each, p&p | 
included ! 
| Names rale t СО Е Tn eet | 
| Address ТЫР OEC REL ЕКИП | 
| 


No need to use a stamp — just print FREEPOST on the 
envelope. WW 5 
aes 4 
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HIGH POWER DC-COUPLED AMPLIFIER 


* UP TO 500 WATTS RMS FROM ONE CHANNEL 
DC-COUPLED THROUGHOUT 
OPERATES INTO LOADS AS LOW AS 1 OHM 


FULLY PROTECTED AGAINST SHORT CCT, 
MISMATCH, ETC. 


* 3 YEAR WARRANTY ON PARTS AND LABOUR 


+ ++ 


The DC300A Power Amplifier is the successor to the world famous DC300 which is so widely used in 
Industrial, and Research applications in this country. It is DC-coupled throughout so providing a power 
bandwidth from DC to over 20,000Hz.The ability of the ОСЗООА to operate without fuss into totally 
reactive loads while delivering its full power, and maintaining its faithful reproduction of Pulse or complex 
waveforms has established the DC300A as the world's leading power amplifier. Each of the two channels 
will operate into loads as low as 1 ohm, and the amplifier can be rapidly connected as a single ended 
amplifier providing over 650 watts RMS into a 4 ohms load, and still providing a bandwidth down to 
DC. Below is a brief specification of the ОСЗООА, but if you require a data sheet, or a demonstration 
of this fine equipment please let us know. 


Power Bandwidth DC-20kHz а 150 watts + 1db, — Odb Slewing Rate 8 volts per microsecond 

Power at clip point (1 chan) 500 watts rms into 2.5 ohms Load impedance 1 ohm to infinity 

Phase Response +0, -15 DC to 20kHz, 1 watt 80 Input sensitivity 1.75 V for 150 watts into 80 
Harmonic Distortion Below 0.0596 DC to 20kHz Input impedance 10K ohms to 100K ohms 

Intermod. Distortion Below 0.05% 0.01 watt to 150 watts Protection Short. mismatch & open cct. protection 
Damping Factor Greater than 200 DC to 1kHz at 80 Power supply 120-256V. 50-400Hz 

Hum & Noise (20-20kHz) At least 110db below 150 watts Dimensions 19" Rackmount, 7" High, 93" Deep 
Other models in the range: D60 — 60 watts per channel D150 — 150 watts per channel 


MACINNES HOUSE, CARLTON PARK INDUSTRIAL ESTATE, 


MACINNES LABORATORIES LTD —  saxwuNpHAM, SUFFOLK IP17 2NL 


TEL: (0728) 2262 2615 
WW—033 FOR FURTHER DETAILS 


NT 3302: fet fm tunerhead 
; *AM gang 


FET input stage 
3 stage tuning 
3:1 gearing 
335pF AM gangs 
AFC facility 


Ж ж ж ж ж 


TOKO's latest FM tunerhead is available for immediate 
evaluation with the Broadercasting 9000 tuner chassis- an 
AM (LW/MW) and mpx FM chassis, with switches inc. 


ар — 


when reliability 
and quality count 


Magnetrons, Klystrons, T.W. Tubes, Transmitting 
Valves, Industrial Valves, T.V. Picture Tubes, 
Cathode Ray Tubes, High Reliability Valves and a full 
range of Receiving Valves always available. 
Professional import and export 
enquiries welcomed. 


EDICRON LIMITED 


Redan House, 1 Redan Place, London W2 45А 
Telephone: 01-727 0101 Telex: 265531 


Cables: Edicron London W2 
WwW-—054 FOR FURTHER DETAILS WW-—009 FOR FURTHER DETAILS 


distributed by Ambit international, 37 High St 
87 Brentwood, Essex. tel:216029, tlx:848095. 
ALL 9000 chassis enquiries to Ambit please. 
OEM enquiries to TOKO UK, Ward Royal Parade, 
Alma Road, Windsor, Berkshire. tel:54057, tlx:848095. 
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Do you really 
needa 
synthesiser? 


Alvechurch Road, Birmingham B31 ЗРР, England 
Telephone: 021-475 2231 Telex: 337081 


A GEC-Marconi Electronics Company 


ANEW DIMENSION 
IN SOLDERING 


Iso-Tip Cordless 
Soldering Iron 


Ideal for factory, field servicing, 
laboratory or home, the Iso-Tip 
Cordless offers a great advance in 
soldering. It is completely portable, 
heats in 5 seconds and recharges 
automatically in its own stand. 

Thelso-Tip is powered by 
long-life nickel cadmium batteries 
giving tip performance up to 50 
watts with a temperature of 3709C. 
Tips are available in five different 
sizes ranging from Micro to 
Heavy Duty to meet all soldering 
requirements. 


Greenwood Electronics 
Portman Rd, Reading RG3 INE, England 
Telephone: Reading (0734) 595844. 
Telex: 848659 
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Eddystone Radio Limited 


Member of Marconi Communication Systems Limited 


25 


The Eddystone 1830 series of general purpose HF/MF 
communication receivers is widely used in marine, military, 
police, broadcasting and other professional applications 
Using the optional crystal control facility, stability is almost 
up to synthesiser standard — at a fraction of the cost! 


Economy, simplicity and reliability are characteristics of the 
1830 series. Continuous coverage is provided from 1 20 kHz to 
30 MHz in € ranges, with reception facilities for CW, MCW and 
AM signals. Variants are available providing SSB reception 
modified coverage, and 50-channel crystal capability 


WW-—007 FOR FURTHER DETAILS TOERNEE 


Where to obtain a low-cost device to use as a linear 
output stage for mobile and marine radio under 
SSB conditions. [ 


M-OV long-life beam tetrodes. 
A single TT21/22 gives 
100W PEP at 1200V H.T. 
and one TT100 delivers 
180W PEP at 850V H.T. 


EEVand M-OV 


know how. 


Lap 80 


THE M-O VALVE CO LTD, Hammersmith, London, England W6 7PE Е 
Tel: 01-603 3431 Telex: 23435. Grams: Thermionic London С 
WW —016 FOR FURTHER DETAILS 
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Add LUSTRE to every 
Performance 


Lustre Pick-up arms have variable Magnetic anti-skating, stylus 
overhang adjustment, lateral balance and height adjustment plus 
an oil damped arm lifter and two plug-in headshells all to add 


SPECIFICATION Lustre to vour HiFi performance. 

E The Lustre Pick-up Arm is beautifully finished in satin chrome 
HSS openi and black to complement the precision engineering employed 
Patented Direct Magnetic POE PE : 

GH RT in its manufacture and yet it is (approximately) half the 


recommended price of those few other arms which rival its 


Two Heudshells provided 
performance. 


with Gold Plated Contacts 
* Otfset angle: 219 
* Tracking error angle 
Less than 1.59 
* Weight range of suitable 
cartridge: 5-30» 
* Connecting Leads 
Low Capacity Phono 
Plus 
Stylus pressure is by micro 
adjustment graduated 


trom Q-3g 
Height Adjustment is from 
45-60mm 

* Overall length: 330mm 

* Ktfective length: 237mm 


* Overhane: I5mm 


HAKUTO 
INTERNATIONAL (U.K.) LTD.. 


Vaco STRIPEX 
Wire Stripper 


Precision Stripping Tool for most types of PVC 
wire and cable from 38-10AWG. — Solid or 
stranded. 
Features include: 
33 self adjusting cutting knives 
penetrate and remove insula- 
tion without nicking the wire 
Depth Control adjusts for 
different insulation thick- 
nesses 
Wire cutter with transparent 
finger guard snips cable clean 


servos 
synchronous 
steppers 
dc motors 


Lightweight moulded nylon 
body reinforced with 
fibreglass, reduces fatigue in 
continuous operations 

Packed іп contoured plastic 
case. Individually cartoned 


Model No. 70285 


No. 70286. Metricwireplier. Crimps terminals, cutsand measures 
bolts, cuts and strips wire Combines the most used cable 


Operations in a single tool 
í ' 
METRIC үт 70286 | 


gearboxesand - ° = 
control systems =, 


w 


М 
Stockists for ітгех Motors MPlennan 


McLENNAN ENGINEERING LIMITED 
Kings Road Crowthorne Berks Telephone: Crowthorne 5757/8 


Distributed by 


Special Products Distributors Limited 
81 Piccadilly, London W1V OHL 
Tel. No. 01-629 9556 
Cables: Speciprod London W1 
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The world of electronics, television, radio/audio is on 
parade in the second great Wireless World annual. І 
Constructional articles include making а | 
photographic timer. Surveys cover video, magnetic | 
tape compatability, electronic ignition and radio І 
astronomy in schools. ‘Howto...’ features range 
from using oscilloscopes to making printed circuit 1 
boards. And there's a reference section listing l 
standard frequency transmissions and much, much І 
more. АП written with the clarity, authority and | 
expertise you'd expect from Wireless World. і 
| 


*£1 from newsagents or £1.35 inclusive 
by post from the publishers. 


For just £1 the 
world is yours! 
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Order Coupon | 
To General Sales Dept , Room 11, Dorset House, Stamford St., 

London SE19LU. І 
Please send пе.... сору/соріев of Wireless World Annual 1976 at 

£1.35 inclusive. l 
І enclose remittance value £..... (Cheques payable to IPC Business | 
Press Ltd). | 
Name (please print) 8 CEN Ef І 
Address 5 ASTE і 
Company regd. in England No. 677128 | і 
Regd. office: Dorset House, Stamford St., і 
London SE1 9LU.- 
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ith SAVE BL, | | D.. 


PER ENGINEER with THIS BOOK 


691—697 Chassis 


* With the Colour Faults Guide system of rapid, on-the-spot diagnosis 


secs ell ЫЛ ө Д URS D 
of colour set faults the originating firm, Colour Vision Rentals Ltd, : 4 Мр sce fes 
reported savings of the order of well over £1,000 per engineer per z IT ASS 
IT 


year. 


HOW IT IS DONE . . . A tabulated index of fault symptons and the 
most common circuit troubles causing them quickly enables the 
engineer in the customer's home to locate the cause of the 
breakdown and the panel or assembly in which it has occurred. He 
can then change the panel (etc) on the spot from his van stock and 
return the faulty item for repair subsequently, and return to stock. The 
originating firm calculates that an average of about 3 hours a week 
per engineer is saved, plus an average of one workshop uplift less per : 
engineer — hence the £1,000-plus per year saving. perc c xu E Lir rx c eae ае 
Order Coupon 


= 
чыр 


EE 
Quick Check ы 


The Colour Faults Guides, E В T's top innovation of 1974-5, covering To General Sales Dept.. Room 11. ERT, Dorset House. Stamford St , 
14 widely used chassis, are now collected in book form for sale at London SE1 9LU 
£1.70 inclusive per issue. Please sendme....... сору/ соргев of Colour Faults Guide at 

E В £1.65 inclusive. 
CAN YOU AFFORD YOUR MEN NOT TO HAVE A COPY WITH THEM І enclose remittance уаше . . . (Cheques payable to IPC Business 
ON EVERY JOB? Press Ltd.) 


The fourteen chassis covered in the book comprise:- Decca 30 series; 
GEC 2210 series; GEC Hybrid 2040 series; Hitachi range — CAP 
160, CEP 180, CNP 190: ITT CVC5; Philips G8; Pye CT200 series, 
Pye 691-697; Rank R 1 A823/A; Thorn C E 3000 & 3500; Thorn 
(BRC) 8000/8500 series; Bang & Olufsen 39 series — Beovision 
3500, 3600, 400, 600; Skantic — all models except earlier 22in. 
hybrid. 


Name (please print) 


Address Snore re 


Regd. office: Dorset House, Stamford St , 
London SE1 9LU 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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ANADEX CF-700 


1 GHz COUNTER 
FOR £475 


RESOU FON мәр» 


О ple ла 


MODEL 40 Le 
WIDE RANGE AUDIO GENERATOR Features include: -— 
£42.49 + VAT ж 1 GHz count rate with 1Hz resolution 


ж 30mv sensitivity with high overload capa- 
bility 
ж. SINE AND SQUARE WAVE OUTPUT. ж 8 digit SPERRY' display 


Also: Model CF-710 giving 0.001Hz resolution up to 
10k Hz 


* STABILIZED OUTPUT LEVEL 1 V. a S p e n BSCE ЕЕ ited 


Trade and Expurt cliques ее нае 
Send for full technical leatlets 


Post and packing £1 ОО extra 18a HIGH STREET, NORTHWOOD, MIDDX 
HAG1BN 


РЕ СЕ, WOLBOROUGH STREET 
Sooo een On ABBOT, DEVON Tale INE TELEPHONE NORTHWOOD 27688 


Tel. Newton Abbot 68297 


чы ere звад. 


* 4 RANGES, 10Hz-100 KHz. 


ж DUAL CALIBRATED ATTENUATOR. 
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tecknowledgey in consumer ICs - and their applications 
Modules & Kits 


New modules: 


8011 Totally touch tuned varicap controller built £14.99. 

8005 Larsholt tunerset accesory unit, with pilot tone filter 
and audio stages, rectifier, 1С stabilizer, meter driver 
circuits. £4.99 (kit) 

8001 55kHz law pass filter «mpx birdy filter) £2.35 built 


To accomodate expanded R & D 
facilities, AMBIT has moved sales 
and administration to 25 High St. 
Brentwood. The existing 37 High 


Street premises are retained for the £1.75 (kit) 

engineering activities. 2001 Stereo scratch and rumble filter, with continuously 
E 7 variable operating frequencies. £5.80 (built) 

One of the first products of this £4.60 (kit! 

move has been the development of 3000 Stereo contral preamp - a wide dynamic range, low 


distortion AF preamp, with vol, bal, bass and treble 
controls. kit £5.78 

2020к Тһе TDA2020 stereo amp kit photographed on the 
left. £7.85 

7700 TV off air UHF sound tuner - built £26.00 

44 preset stations) 


a TV sound tuner, from an “off 
air" system, using its own varicap 
UHF TV tuner, with ICIF am- 
plifiers and block filters by TOKO. 
And then one of our best ever 
circuits - an electronic touch tuner, 
with scanning mode, and facilities 
for 6 preset stations. The unit is 
suitable for use with FM, and now 
AM of course, and offers a com- 
plete tuner system without any 
moving parts. Selection is by means 


The much heralded TDA2020 is here. And just 
to make sure that you don't go wrong, so is the 
SGS application test circuit PCB for a stereo 
15 * 15 (RMS) Hi Fi amplifier. 


рсе ІС |AUDIO DISCRETES 
TBAB10AS +HS 1.09 
ҚАШ ETXTU в/в 14p 


9000 kit AM/FM mpx tuner chassis, with mech. tuner 
7004 kit MW/LW varicap tuner module, inc. ferrite rod £9.95 
7252 HiFi MOSFET FM tuner module by Larsholt £24.00 
7253 HiFi FET FM tuner module inc decoder £24.00 
5600 Hi Q MOSFET varicap tunerhead by TOKO £11.25 
EC3302 FET tunerhead from TOKO £5.00 
Complete FM Tuner kits, inc case, for use with the above 
modules: details SAE please. Prices range from £40 - £60. 


А2020 2:99 AR E 165 of touch tuning in all cases, with Amongst our various accessories for entertainment 
anual d preset switchi Un angu 2 Um 
MC1350 0.70 ОЗЫ рпр FRISO 225 sig. strength meters with 12v, 5ОтА bulb. £2.50 ea. 
CA3089 «QC 1.94 БОЗУ ШЕТІ ee Ош R&D facilities are available for 
TBA120 +QC 1.00 general consultancy to OEMs: further 
BD515 npn, 2A/45v 27р сы: on application. Standard project 


MPX LINEAR ICS |80516 pnp 30p 
MC1310P — «LED 2.20 |80609 || 105/907 70р 
CA3090A0 +LED 375 |В0610 рп 102р 


ambit international 
25 high street, brentwood, 


essex. ст14 4rh. issia 


1х: 995194 
WW—053 FOR FURTHER DETAILS 


estimation fee, including project evalua- 
tion comment data is £15.00 payable in 
advance. 


Free price list. with an SAE. catalogue of modules and parts 
40p., including postage and VAT. 

Genera! Terms: CWO please, official bodies and companies 
please note min. invoice £7.50. PP for CWO orders 22р per 
order. (UK and Eire). Overseas customers please include suffi- 
cient for postage. VAT is not included, and must be added 
at 25%, In stock orders despatched within 48 hours. 


Autocrat 
The absolute leader in 115 class 


Farnell offer the only 
DIGITAL MULTIMETER 


with all these features 


Ж AUTORANGING (with hold) Xx AUTOPOLARITY 
Ж AUTOZERO ўс SIX RESISTANCE RANGES 
Ж LARGE DISPLAYS x А.С. & D.C. VOLTS & CURRENTS 
Ж TEMPERATURE MEASUREMENT 


DM 131 £140 DM 131/B £165 


(mans powered (marns: battery) 


SHADED 4 POLE AC MOTORS 


Graw | сойы meh 
z Ч 10 Slow drive speed. 
і J қ | Smooth running and freedom from 50 Hz vibration. 
xw PY ' Low magnetic leakage field. No electrical interference. 
Speed torque characteristics adaptable to individual requirements. 
Full load power up to 4 watts. 


Particularly suitable for tape recorders, record players, 
instrumentation. 


Sample: £8.50 incl. P&P and 2596 VAT 


Also DC Motors up to 10 watts output 


A. D. Bayliss & Son Ltd. 


Details Irom Farnell Instruments Limited » Wetherby · W. Yorks 1522 4DH PFERA WORKS 
Telephone · 0937: 3541 ar 01-864 7433 REDMARLEY Tel. Bromesberrow 364 & 273 


QLOUCESTER GL19 3JU STD 053-181-364 & 273 
WW —096 FOR FURTHER DETAILS 2 
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e БІНЯН-ТЕННІН DN22 GRAPHIC EQUALISER 


= мы sgo GB 900 % 1035 WA ж 295 ЖӘ a 


Better Performance thanany Graphic Equaliser on the market 


BUY BRITISH BUY KLARK-TERNIK RESEARCH LIMITED 
Summerfield Kidderminster DYN 7RE 
Tel Kidderminster 64027 
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PROFESSIONAL - FREQUENCY COUNTERS 
BY HOYMITZ 


Up-to-the-minute design. All five of our range of 
frequency-period-ratio counters are directly gated. For 
best resolution — FAST 

Stability. Electronic controlled crystal oven 3.parts 10^ 
Bright. .63'' character height display. (All Nine) 

CHOICE. Filament or LED with Polaroid Filter 

All counters have suppressed leading zeros and auto 
decimal point positioning for easy positive readings. The 
memory is also standard 


HEPWORTH 
ELECTRONICS 


Worcester Road, Kidderminster 
Tel. 0562 2212 or 3 


for 
Quick, Clean, Low Cost, No Waste 
Breadboarding: 
THE SK10 Socket 


Suffix F— Filament Suffix L— LED 


Type 064001. 

Lus ТЕ Type 06400Е PRICE £349.00 
Ше | Sensitivity АМР 1.0C-150 Mhz. 10mV 
Sensitivity 10ту Sensitivity АМР 240 Mhz-400 Mhz. 


Frequency 100 Mhz 
PRICE £199.00 Тї NEN 
tA _ | Type 005001. 
| Type 0G500F PRICE £475.00 
Type 06321 | | Sensitivity АМР 1.0C-150 Mhz. 10mV 
Type 0G32F | Sensitivity АМР 2.40 Mhz-500 Mhz. 
[8 digit onty) | lümV 


Sensitivity 10mV € 2 
Frequency 32 Mhz SPECIALS TO ORDER 


PRICE £169.00 Telephone Today 0642-43124 
Telex No. 587238 


sees Hoymitz Electronics Ltd. 
7-9 Albert Terrace, Middlesbrough 


or its little brother the SK50 
Socket. SK50 Costs £6.95, the 
SK10 Costs £12.07. 


Type 0G700L Cleveland, TS1 3PA, England 
Type OG700F —— 2 2928 VAT and Postage extra or from London апа South 
Sensitivity АМР 1.0C-200 Mhz. 10mV. PRICE £569.00 | East Distributors 


Sensitivity АМР 2.40-700 Mhz. 10mV | 


ASPEN ELECTRONICS 
18A High Street, Northwood, Middlesex 
Tel. 27688 
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Prices exclusive of VAT 
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PRINTED CIRCUIT BOARD TRANSFER SYSTEMS 


VVVVY 


ate С С 


64» 


Ù 
\ 


ооооооооооооо N 


Acid resistant transfers for direct application to P.C. Board. This is a 
new approach to printed circuit board manufacture, giving a 
professional finish with all details that an electronics engineer would 
require, including all drilling positions automatically marked. 

Ideal for single unit boards or small quantities. All at a very low 
cost—for example an average 6'' x 4'' layout would cost less than 
ЗОр, and the time taken under one hour, including etching to 
complete. 


The system is simple, briefly it consists of 10 sheets of self adhesive 
acid resistant transfers made in required shapes — іе. edge 
connectors, lines, pads, dual in line I.C.s, 8-10-12. Т.О.5 Cans, 3-4 
lead transistors, etc., etc., which only require pressing into the 
required positions on the printed circuit board before etching. 


579, 
о о о о S \ 
1 99 9,9 9,9 9,9 %, 


The printed circuit transfer system is a genuine offer to the public and 


industry, А full money back guarantee is sent with each order, trade 


prices on application. 


List of Prices 


Individual sheets 


Sample sheet 
Ex. U.K. Post Extra 


Complete system including post and VAT 


Printed circuit board PCB transfer systems patent applied for 


E. R. NICHOLLS, 46 LOWFIELD ROAD, STOCKPORT, CHESHIRE 
TELEPHONE NUMBER 061-480 2179 


TPA SERIES -D 


integrated circuit 
power amplifier 


1. 


Switching problems? | 


Rely on Zettler. 


Producing 30 basic types 
of relay and 15.000 variants 
with regard to contact 
stacks, terminals, energizing 
current and contact 
material, Zettler is among 


Our product range 
comprises: 

Low profile (flatform) - 
Timing : Miniature - Low 
contact capacity - Herme- 
tically sealed · Stepping - 


the largest manufacturers 
of electro-mechanical 
components. 


Mains switching - Latching - 
Contact stacks - Solenoids 


TPA 50 - D Specification 
100 watts rms into 4 ohms 
65 watts rms into 15 ohms 


%0.14в 20Hz to 20KHz into 
15 ohms. -1dB at 150KHz 


Less than 0-04% at all levels up to 
50 watts rms into 15 ohms 


OdBm 

-100dB 

Rise time 2 u seconds 

Price £77 plus V.A.T 

100V Line (C.T.) and balanced inputs available. 
For full technical information contact: 


H||H ELECTRONIC 


CAMBRIDGE ROAD, MILTON, CAMBS 
TELEPHONE CAMBRIDGE 65945/6/7 
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Power Output 
. Miniature Relays 
AZ420...439 


Freq Response 


International standard relay. 

2, 4, or 6 change-overs. 

Plug-in type saves maintenance costs. 
Coil voltages: 1.2 to 180 Volts D.C. 
6 to 240 Volts A C. 

Life expectancy to 100 million 
Operations. 

Balanced spring-held armature allows 
Operation in any mounting position. 
Relay extends only %” from PC board 
when used with right-angle socket. 


Total harmonic 
distortion 


Input sensitivity 
Noise 


We resolve your switching problems rapidly and expertly. Please 
contact us for further details. 


ZETTLE 


Brember Road 
Harrow, Middx. НА2 BAS. Tel. (01) 422 0061 
A member of the worldwide ZETTLER electrical engineering group. est. 1877 


Zettler 
UK Division 
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SPECIALISTS IN COIL 
AND TRANSFORMER 


WINDING: CJ 


Torroidal: c core: high | = 
speed high turn bobbin Electronics Limited 


winding: chokes and wave == стт ae re | 
winding — | | 27 STATION ROAD 
any quantity, any rating. BRIMINGTON 


CHESTERFIELD 
DERBYSHIRE, ENGLAND 


TEL: 0246 70297/8/9 
Send for new catalogue. TELEX 54284 
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QUADRAPHONIC KIT MODULES 


COMPCOR ELECTRONICS LIMITED 


is pleased to announce that it has concluded licensing agreements with the 
th lifi 


respective licensers of the CD-4, QS and SQ systems, thus entitling it to 
offer approved kits of parts for the following quadraphohic modules. Each 
module is capable of being used on its own. However, the modules have 
been designed to plug into а master switch board thus enabling a universal 
quadraphonic system to be constructed. A four-channel tone and loudness 
control is to be offered shortly. Silk screened and drillét-£ront and back 
panels are also offered 
BE FAIR TO YOUR MUSIC 
Reproduction of reproduce music. We 
sound and its acceptability һауе taken care that the 
is dependent on a combination МАС 12 and NAP 160 pre 
of physical parameters not yet апа power amplifier will do 
fully explored. We believe that — so faithfully, while accepting 
only a compatible combin- the output of any pickup 


CD». DEMODULATOR 
ation of specifications will cartridge and driving 


A complete kit of parts comprising all resistors, Capacitors. transistors, 
enable a system to апу loudspeaker. 


inductors, a PCB and QSI 5022 integrated circuits necessary to construct 
—s 
NL 


a complete CD-4 demodulator. The demodulator incorporates a phase lock 
Naim Audio Ltd. 11 Salt Lane, Salisbury, Wilts. Tel: (0722) 3746 


loop design and ANRS. 
Со-4 and ANRS are registered trade marks of the 
VICTOR COMPANY OF JAPAN LIMITED 


VARIOMATRIX DECODER 
SYNTHESIZER 


A complete kit of parts comprising four special integrated circuits, resistors, 
capacitors and double PCBs necessary to construct a Type A left-right and 
front-back QS Variomatrix Decoder / Synthesizer, capable of decoding QS 
encoded discs and synthesizing four channel sound from normal stereo 
sources. Both "Surround" and “На!” synthesizer options are incorporated 
and ie a truly remarkable transformation of normal stereo to four channel 
sound. 

QS, QS Variomatrix and QS Synthesizer are registered trade marks of 
SANSUI ELECTRIC COMPANY LIMITED OF JAPAN 


9o DECODER 


(Type L3A) 


A complete kit of parts comprising two integrated circuits, 28 transistors, 
ТРЕТ, double PCBs and all resistors and capacitors necessary to construct an 
SQ decoder with wave matching logic and variable blend. This is the top 
design presently offered by CBS to its licensees. 

SQ is tne registered trade mark of CBS INC 


For enquiries please send S.A.E. to 
COMPCOR ELECTRONICS LIMITED 
9 DELL WAY, LONDON W 13 8JH 


or telephone 01-998 8221 on weekdays 
between 7.30 p.m. and 10 p.m. oniy 
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New LOGIC PROBE 340 7 


Generates a single minus pulse 
of 02*0-05millisecond. | 
Built-inpulse generator 


Recorder . £385 
Replay only £237 


VAT and carriage extra 


REO & GREEN-LEO APPLIEO LOGIC LEVEL INDICATOR Ы т, 

ж Wrong polarity & overload protectors provided à DTL flip-flop 
ж Detection of the peak value of input waveform `F and other pulse 
3* Open circuit or faulty IC can be detected circuits. 


ж AlPlogic levels аге visible at a glance 
ж Unique high/low level probe ( £14-00 
es Each 
Ў including рр + VAT 
Discounts for quantity 


ASSOCIATES LIMITED 
52 Silver Street, Stansted, Essex. Tel: (0279) 814929. Telex: 81675 Jaylamps. 


А new rugged four channel recorder for industrial 
or university use mounted in an Imhof steel 
case size 21” wide x 19" x 10” high overall 
Weight 25Kg 


In line record and replay heads with ability to erase 
and record on individual tracks. Mk. 5 Brenell Deck — 3%, 7% and 15 i.p.s. — 

4 8'A'' spools — %'' tape — —Papst Motors 

This equipment, which has simple controls, is specially designed for reliability and easy 
maintenance. All the amplifiers plug in. Features include jack sockets for input and 
output lines on the front panel with extra D.I.N. sockets at the back. Built in four x 
B watt power amplifiers available Price £46 

DEIMOS LIMITED 
Simmonds Road, Wincheap, Canterbury, Kent. Tel. 0227 68597 
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How can you possibly be expected to know about every single piece of new 
equipment that has a bearing on what you are doing? 

IEA-ELECTREX 76 fills in the gaps. It gives you a convenient opportunity of 
assessing everything under one roof at the same time, 

IEA-ELECTREX 76 could provide confirmation of your choice of new 
equipment. Or you could find a better proposition for your requirements 

Make a point of setting aside time to come to IEA-ELECTREX 76. 


It's an education 
Take advantage of our special money-saving travel and accommadation 


package deal 


r EE TA S ES E UE a дозой International Electrical. 
nr details of the specia! travel/accommodation ECC апа үле метте 

I National rudem Centre, 
p | Birmingham: 25 


| Company 
| Address 


\ Send to: Industrial and Trade Fairs Limited, Radcliffe House 
! Blenheim Court. Solihull, West Midlands B91 2BG. England 


СА rudi ыла ө, 
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Rank 


WOW & FLUTTER Meter 
Туре ымы 


for high reliability 


Versatile 
Meets in every respect all current specifications 
for measurement of Wow, Flutter and Drift 
on Optical and Magnetic sound recording/reproduction 
equipment using film, tape or disc 
Highaccuracy | 
with crystal controiled oscillator 


Simple to use 
accepts wide range of input signals with 
no manual tuning or adjustment 


Two models available: 
Type 1742 ‘A BS4847: 1972 DIN 45507 
CCIR 409-2 Specifications 
Туре 1742 “В: BS 1988: 1953 Rank Kalee 
Specifications 


For further information please address your enquiry to 
Mrs B. Nodwell 
Rank Film Equipment, PO Box 70 


pS 


RANK FILM Great West Road, Brentford 
Middlesex TW8 9HR 
EQUIPMENT Tel: 01-568 9222: Telex 24408- Cables Rankaudio Brentford 


=—.% 


Teonex are 
better known abroad... 
because we don't sell 
in the U.K. 


” E 


mae 


Electronic valves (a really comprehensive 
range), semi-conductors (a wide variety), 
integrated circuits. 


Teonex ofiers more than 4.000 devices 
They are competitively priced and they are 
superlative in performance, because the company 
imposes strict quality control. Teonex concentrates 
entirely on export and now operates in more than 
70'countries, on Government or private contract 
All popular types in the Teonex range are nearly 
always available for immediate delivery 
Write now for technical specifications and prices 
to Teonex Limited, 2a Westbourne Grove Mews, 
London W11 2RY, England 
Cables: Tosuply London W11. Telex: 262256 


TEONEX 
ELECTRONIC VALVES + SEMI! CONDUCTORS 


for Teonexport only 
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Strumech Engineering Limited 
Coppice Side, Brownhilis, Walsall, West MidfSnds 
Telephone: Brownhills 4321 i 
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FREQUENCY COUNTERS 
HIGH PERFORMANCE REASONABLY 
PRICED ELECTRONIC INSTRUMENTS 


тазар „ 
За 


мз HEC TCS 


ТҮРЕ 901 


£375 520 MHz 


Sensitivity Il0mV. Stability 5 parts 10% 


CRYSTAL OVEN 


TWO TONE BLUE CASF 


301M 32MHz 5 Digit £78 | 401 32MHz 6 Digit £121 
901 32MHz 8 Digit £178 | 701A 80MHz 8 Digit £195 
801A/M — 300MHz 8 Digit £305 | 901M 520МНг 8 Digit £375 
8018/M 250MHz 8 Digit £262 | Memory versions available if not 


Start/Stop versions plus £12 suffixed M £25 extra 
Type 101 1MHz 100KHz 10КН2 Crystal Standard £85 
Type 103 Off/Air Standard £85 


SUPPLIERS TO: Ministry of Defence, G.P.O., B.B.C., Government Depts., 
Crystal Manufacturers and Electronic Laboratories world-wide 


R.C.S. ELECTRONICS 
NATIONAL WORKS, BATH ROAD 
HOUNSLOW, MIDDX. TW4 7EE 

Telephone: 01-572 0933/4 
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RACAL COMMUNICATION EQUIPMENT 


P4 
RA 117E High Stability Н F Receiver Frequency Range 1 to 30 MHz 
E400 00+£5 00 рр 
£350 00-65 00 pp 


34a New condition 
34b Good clean condition 


RA 17 Frequency range 500KHz ta 30MHz 


31 !n good. clean condition 
ВА 98. Single side band with A F C 


RA 218 Single side band fine tune unit for ВА 117 


RA 63 Single side band Fine tune 


SECOND V F О s with film scale tor RA 175 No guarantee 


RACAL Test Rig Type MA 91 for RA 17s 


£100 00+£2 0 
£15 004 £1 5 
£30 00 «£1 5 


FULL SPEC. UPON REQUEST 
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TELECOMMUNICATION EQUIPMENT 


27a 
Microphone on coil lead Built in speaker 
27b 


speaker microphone оп coil lead. High power £30 ОС ea 


27c MURPHY High Band Base Station 240v 


27d 


27e 
27 


PYE High Band Base Station. 240v 
PYE High Band Base Staton 240v 


PYE Mobile Radio Tetephones High low band avaiable V Н Е Under-dash mounting 


£25 00 еа or£40 00 par + p.p £1 50 ев 


PYE Mobile Radio Telephones Boot mounting C/W Control Box wiring loom. мінеп 


or £5000 par * pp £200 ea, 
£95 00 +5 00 pp 


MURPHY High Band Case Station 240v + 10 High Band PYE Mobile Units (as in 27a abovel 


£260 00«£10 00 рр 
£100 00 «£5 00 pp 


т PYE High Band Mobile Units (as іп 27a above) 


£285 00«£10 00 pp 


MOUNTING TRAYS/AERIALS ALSO AVAILABLE 


TM TEN ITEM item 
202 Walkie Тай! Type В (Transceiver) £25.00 peir + £2.00 р.р. | aq B 4t Commenication Receiver. IF version. rough condition 13 Tine selector Typa L 190 (Mullarf] | £25.00. £2.00 11) Transceiver. 5 channel (Ex-Arlino). Plessay. Type РА 160F 
та «ника Talkie Type 18 (Trasscoiver] 6-10 MHz 1няМа, belit £15.00 +£2.00 5 күйгы power supply Medal 28168 [E Ihot) £35.00 200p. кеген 
Check meter £10.00 escb + £2.00 90 8 62 Commenicotion Receiver. Aaugh consi 16 үймө Regulater (Lang & Thompson], 1000w 220/240v 112 Р.Е. Quartz Specirophatemalar We. (3056. By Unicom 
28c Walkie Talkie Type 36 ([Transce £20.00 + £2.50 £30.00 + £4.00 p.p. lasirements ғал 
Текдіне £15.00 exch + E2. 62 Aircraft Radar [ne indicator] £45.00 +£3.00 р.р. 17. Wie range oscittster Type 400 C Dawe) £15.00+ £2. 113 ін Teaastorma Tester Unit. 0-10 Kv. with tes! cablaet P.0.A. 
29 Paws & Moduistor Unit Type 440 LAY 38. Retery converte: DECCA 404 Marine Radar. Very cian condition. Consol display. 16 уназ escilister (Marconi). ТҒ895. Rough в 114 Dscilster Test Sel CT 373. 17c/3 — 170Kes Monet, y ALL 
эн Қам Ы АБД КҮРГ A Mi ЧУА 000 115 Nrmec Power Шен. Туре 6988 550.00 Pm 
Е 64 DECCA Marina Nevigater Mi. 5. Complete 110v. 240v. 50-60 1 mec г ай. Type .00 + £4.00 p.p. 
S Tolopraph arn! йм] Там Taner 125.0 + Z cycles £10004 E10. inser a CMN СОСЕ ЗОВЕ | 118 Test Set, басса Radar Type MW 58 S/N Wl 
52a Sperrya Gyre Compass Mi. £14.00 +E 132 5584 Сузане! Trunscotvar. Crystal centrolles. bull ia check | 73 AFX Bond Tesi Set Type CT 118 £35.00 + £2.00 £185.00 + £10.00 
52 Indicator Units ы. Мем £12.00-- £1.00 pp. meter. Warceai Type HSA 21. Less power зарру 24 Storage Scopa Type 501 [Remacepe} £55.00 + £5.00 117 Time interval Meter. Type 771 Airmec £50.00 + £2.00 
52 invertor Type 1008 22-28v. DC working ia 115v.. 3 Phase 400 EBO + £3.50 p.p. 2 Sweep Gonerater by ADVANCE. 005-100 cycles. замаг 118 LP. Alter. Type БЕР 001/01 Mullaré £15.00 +£1.50 
cycles өй. 150 VA РЕЛ һи Sperry бүге Equipment 133 Ferregraph Tape recorder with huilt ia Valtexien Amplifier. . and saw 1001. Type SG BB. Very poos c ІН HP. Hier. Type ЕН 001/02 €15.00 + £1.50 
£15.00 +£1.50 р.р. Deck moveted splicor, built in spaskor. 3 speed. conpleis in £250.00 +£5.00 p. 120 Anesuster Type 0 560A. variable Меігінші £15.00 +£1.50 p.p. 
54 Ша! Telephones. working erder. clean appearance. G.P.O. typa abric covered cabinei 285+ £2.50 93 АҒ Miser. 75 cycles te 7.5 xcs. Тура 1401 121 Brose Band Amplifier. 2-BMHz with graph, 240v working. 
£10.00 for 10+ £3.00 р.р. | 134 Rank Aldis Tutor 2 proyector. 250 wah 0.1. 240V. Аз new £10.00 +£1.50 p. Manet, SEC £18.00 + £2.50 рр. 
55 Waxen Horns. 24v. ег 24v £8.00 + £1.00 p.p. condition £60--£1.50 97 Fu ашыг T 13171. “United Control Co 122 Selective Amplitior Detector, Type 0 669 А. 30c/1 — 95,5 X 1. 
58 Geared Motors. These meters have а 600-1 eliptical gearbox m : T0 67-6 0 X 10. X 100, Switched sttonuotor ийй is Ob mY-u¥ meter. 240v 
iniit кен tha nd, high torque бгра, Electronic brake. ideal © Маміна power руу. Medel 503. Mami АП asad working Muirhead +85.00 + £2.50 pa. 
for aerial. deer. olc.. rough aris A Tramsermers Lid.’ Pos. 0-500v. contreflabis. a 0-250v 123 Adjustable Inductance Sipadard. Consiset resisisnce E 
12-244 *1.00+2. TEST EQUIPMENT Вие check meter ree А 10 а у. Tais тей Manut. Sulliven-Griffiths el Londen £40.00 + £2.00 
s рте Het Air Hand Dryers. теу elective E600 £1.00 pp: cd ro A ЁН 124 Moisa Generator. Type NW 45A/X. 8600-9700 өсі. жо 
IROGRAPHS Series 6 Торо Васегбег. 1 a tr , лыя Uedwd completa £75.00 + £2.80 
ый in a sireng бөлі coso. Dei ішін aod Шы | 2 VHF Swoop біліп 450-900 mes | 90 Consta Vonago Transformer. 190260050 cycws in ведри. | 1% We Baod Ampliar. Type AWS SIA Freg, гы 
£70.00 + £3.00 к. [Тек 150.00 +£1.50 p.p. 100°" Pes Recorder cera mete. TRU NC DC Decio 15-350KNz. Calibrated switched attanesters. 08 volt 
S9  FERROGRAPH Series 3 Tope Recorder. А: above. 3 Meise Gemerster. CT 410.158с2-160 mcs ia 3 bands ЖАСТА Wow РА пва. ye ey и у A/C maias working. Salartron £55.00 + £4. 
smaller £25.00 а Paige Generator Type 60 1005 шг СТАНИ 102 Hand Magnets. Не d pem £2.50 +509 bp 126 100v reference supply. Type 457552 in Ira 
ы isa Genarster Тура 5 3 1 £40.00 + £3.00 p.p. 
сма + | S Signe! Баштан 300ucs-3Ómcs i 7 basdı. [Airmec) Panas C TAM mne ard Ua rds 127 High Power Osciltator Amplifier. Type 254 [Airmec]. 30-300KHz 
4 15 Watt Ampiitior. ia strong polished wood aak coss, 2 input. Epp а саас Кыш, XI, X10 X100 Duel мурй £160.00 + £5.00 р.р. 
Вазе Trebia controls, (Switched еври 3 ohm/15 akm/TOv.] б Signal Generator CT 202 6-75 mcs pin М | ios setrires Component ladiceter [пеленой Model VP 2532 05 | 125 Display CxciHaccape Type 249 (Airmoc] 147 Display ia polished 
24. 5040 cycles. Mamulacturod by Ciarko 2 Smith | 1 Meresecond Chronometer Син 12v. DC ar PY AC Abike £100.00 +£3.00 pp wenden тыйм! £150.00 -- £10.00 py. 
€5.00 £1.90 p.p. ZODRA | 107 Low Froqency Decade Соснин игеп) Mode! 010424 | 129 Slandrd Signa Generator, Type TE 527A. асве см, 9.5 
85 QUAD? power amps. rough appearance. miens valves. Said with 8 = Frequency Calibrator Type 221. 125-20.000 kes. AC power £75.00 + £3.00 m Kitz — 50MM. B switched berds. Adjusiabie modulation. 
tica £5.00 + £1.50 p.p. sappy £30.00 + £1.50 р.р. 108 ТРА Carrier Ceaverter. Selartren. Type JX 641 А Attenuated output £80.00 + £4.00 р.р. 
8? бе сігсей lully irsasisterised video TV com 9 High resistence meosuring set. Type 6625 £20.00+4 £2.50 £75.00 + £3.00 рр 130 Wave Matar Type 695, with calibration chert a sume ae 
A $A0.004E1.50 pg. | 0 Сога Typa TC 99 100-205 mes 020000200 109. Solartren Ғөздіксі Voltmetar. Type VF 252 £25.00 + £2 50 AU ae Ee MM. 
98 QUARTZ digital Watches. Day. diis. bours. mier. secs. 11 Frequency period counter [Beckman]. Type 7360 JH. Т 110 Transistor Test Set. Type СТ 537 (АМО). Мам com 131 RF. Unit, Type 2 амі oscifister. уйи 
Remarkable accuracy. Complete with гасене! and power сай model, AL power 110-240v £15.00 + £2.00 £50.00 + £1.50 micrometer. 150.00 + £2.00 p.p. 


£55.00 +£1.50 p.p. 


УНЕ Frequency Standard (Wayne Kerr] E1000 £1.50 pp. 


Mail Order only please to: SOUTHERN AVIATION 


Station Approach, Epsom, Surrey. Telephone: Epsom (03727) 20691 
TEST AND SURPLUS EQUIPMENT PURCHASED. CATALOGUES NOW AVAILABLE 50p 
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Valnadio TRANSVERTORS 


TRANSI STORISED INVERTERS 


Power Resistors 


ех stock to 6 weeks Delivery 


\ Ж Low cost : 
à Ж Rated up to 210 watts F 


** Custom designs are 
: our speciality 


Erg ЕПТІРГПІЕЛІЕВ  teiepnone 0582-6224: 


Luton Road, Dunstable, Bedfordshire, LU5 4LJ England 
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VALRADIO TRANSVERTORS ARE BEING USED ALL OVER THE 
WORLD FOR MANY APPLICATIONS, INCLUDING: VIDEO TAPE 
RECORDERS, SOUND TAPE RECORDERS, ALARMS, 
LABORATORY EQUIPMENT, TELEVISIONS AND MANY OTHER 
TYPES OF EQUIPMENT. 


SOME TYPICAL TYPES ARE: 

024/5005 24v DC input 500 watts sine wave output 230v 

AC: улл ама, cE217.20 

D12/150T 12v DC input 150 watts square wave 230v output 
£47.55 

024/605 24v DC input 60 watts sine wave 230v ve ar 


BRADMATIC CENTURY Il AMPLIFIER 


Professional Solid State Stereo Power 
Amplifier 
As used by Spendor Audio Systems for quality assessment 
SPECIFICATION Consists of two independent amplifiers and power supplies. 
OUTPUT PER CHANNEL: 110 watts R.M.S. into 8 ohms .03", T.H.D. 
150 watts R.M.S. into 4 ohms .036?, T.H.D. 


INPUT LEVEL: For max о/р .75 volts R.M.S. into IOK ohms. 
CROSSTALK AND NOISE: Better than .80 Db below max ouput. 


OPERATING VOLTAGE: 220-240 volts 50-60 Hz or 115 volts 50-60 Hz. 
Fully protected against short circuit and open circuit loads. 
Connections via CANNON or SWITCHCRAFT Plugs. 


CONSTRUCTION: Standard 19" Rack Panel and ipped with slide in box 193” 
andar а але! and equipped with slide in box 194” x Wé'also: manufacture. Frequency Changers Power Беат 


Standby Systems, апа we are always happy to quote for your 
special requirements. All prices plus VAT 


1527 x 54^, grey with silver panel. WEIGHT: 3SIb. 

The Century ІІ Amplifier has been designed for all applications where high power 
top quality audio reproduction is a prerequisite. It is ideal for studio monitoring, and 
other systems where the most discerning standards of reproduction are requred 
and the amplifier must; not contribute audible distortion, 


PRICE: £240.00 plus V.A.T. ac 8°,. Set Plugs £7.00 plus 8°, V.A.T, 


Trade enquiries invited 
BRADMATIC LIMITED 
338 Aldridge Road, Sutton Coldfield, West Midlands B74 2DT. 021-353 3171 


Please send for full details to 

VALRADIO LIMITED, BROWELLS LANE, 
MIDDLESEX, TW 13 7ЕМ 
Tel. 01-890 4242/4837 


FELTHAM, 
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IS CHILTON'S MIXER THE BEST FOR 
YOUR USE? 


Magnetic tapes На make the 10/2 above as well as 
a 16/2 and a 12/4 with all the inherent flexibility 
and quality customarily found in big studio mixers. 
Most of our mixers are constructed to meet the 
varying demands of the customer, perhaps we can 
do one for vou. Prices start at £365 for the basic 
10/2 + VAT @ 8%. { 


MAGNETIC TAPES LTD. 
Chilton Works, Garden Road, Richmond 
. Surrey TW9 4NS - 01-876 7957 


OUR NEW хі2000 dpm... 


for second to none applications 


@ True automatic polarity full 4: digit display with basic 
0.01?, accuracy 

Ө 0.55” Beckman or 0.43" led display 

Automatic zeroing feature 

Low power consumpton 

Optio-isolated and fully screened analogue circuits 

А proven design using the latest techniques and 

components make the XL2000 suitable tor use in most 

process control, test, calibration and automatic 

monitoring applications 


Send now for full details. 


exel electromcs limited 
wolterton road branksome 
poole BH12 ILR 


exel electronics the panel meter people 


telephone bournemouth (0202) 766166 tlx 417143 
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you want тї with Click's | 
elegant. adjustable Spotlight 


or snake-arm Reading Lamp 


Light on the scene. // 
Local lighting just where — / 


a “> 
Tidy wires. ^" 

With Click you can hide all your 
leads and wires inside the uprights, 
with a neat, snap-in cover Strip -7 


2 


Keeping it steady. < 
With shelves fixed firmly to 
the wall, you eliminate floor | 

, vibration problems 


Finding a level. P= 
gciick brackets аге “pps 
infinitely adjustable 77: 
for height so you | 

В са" always get your 
shelves level. __ 


um 
| 


a | | ҥш] 
i Shelving for hi-fi. 


[| ce Post this ad. with your name and address for 
| ee а10-раде leaflet to Click Shelving Ltd. 
B Lowmoor Rd, Kirkby in Ashfield, Notts, NG17 7LH 


һ um oum um um um иш ЕЛ zm Gum GA UO D GS GR OU UD UN Um 
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Audio Connectors 


Broadcast pattern Jackfields, jackcords. plugs 
and jacks. 


1 


Quick disconnect microphone connectors 
Amphenol (Tuchel) miniature connectors with 
coupling nut. 


© 


X 


Hirschmann Banana plugs and test probes 
XLR compatible in-line attenuators and 
reversers. ' 


Low cost slider faders by Ruf 


Future Film Developments Ltd. 
90 Wardour Street 

London WIV 3LE 

01-437 1892/3 


eel 
= 
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ANALOGUE & HYBRID COMPUTERS 
аы 


Mlustrated «s the C180, one of our standard range of 
analogue and hybrid computers which offer high 
performance and extremely good value for money This 
model has 18 | С operational amplifiers all of which 
may be switched for use as integrators automatic 
function selection and meter switching 3-Four 
quadrant Multipliers Individual Pot-Set Facilities. 1% 
accuracy. built-in Stabilised Power Supplies, DV M 
optional extra. Many other features at this very low price 
of £1,150 complete with patching leads and instruction 
Book 


We are specialists эп producing computers designed for your own Specific research ог 
engineering requirements at prices which are very little more than those for our standard 
range 


Phone or write for details of our Analogue or Hybrid apparatus 
PHYSICAL & ELECTRONIC LABORATORIES LTD. 


MANUFACTURERS ОҒ PRECISION ELECTRONIC EQUIPMENT 
28 Athenaeum Road Whetstone, London N20 9AE Tel 01-445 7683 
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Now Seminex offers 
you a choice of 


72 presentations. 


(Do get your free brochure for full information.) 


Linear ІС5/1 day 
Digital ICs/1 day 
Microprocessors/1 day 
Memories and 
minicomputers/1 day 
CCDs/1 day 
Optoelectronics/1 day 
Power SCs/1 day 

PCB design, production 
and testing/2 days 
Buying and selling in the 
SC industry/1 day 


All in one new venue — Imperial 
College, London. In three lecture 
theatres. With optional luncheon 
facilities. With special applications 
'talk-in' sessions. 


Whatever your semiconductor 
interests, there are days which are 
tailor-made for you. 


Get your brochure quickly; there 
are only a few weeks to go. 
Seminex; 22nd-26th March 1976 


No less than seventy-two 
papers in all. 


Seminex Limited, 
2 Old Stone Link, 
Ship Street, 

East Grinstead, 
West Sussex, RH 19 4EF. 
Telephone: East Grinstead (0342) 24454 Telex: 81653. 
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ИСА Complete Kit 


The or fully built. 


‘MISTRAL’ Digital Clock | 


Mistral 


Kit £12.50 (Incl) 


e Pleasant green display о 24 Hour readout 
о Silent Synchronous Accuracy о Fully electronic 


Built £18.00. 


? Pulsating colon » Push button setting 


° Building time 1Hr © Attractive acrylic case 


о Easy to follow instructions »Size 10.5x 5.7x Вст 
° Ready drilled PCB to accept components 
EXETRON (w.w) 
Rega! House, 
Penhill Road, 
LANCING, Sussex. 


Also available from: 
Henry's Radio, 231 Tottenham Ct. 
Rd., London W1; Henry's Radio, 
404 Edgware rd., London W2; 
Crofton Electronica Ltd., 124 Colne 
Rd.. Twickenham, Middx.; Imtech 
Products Ltd.. Imp House, Ashford 
rd.. Ashford. Middx.; Bywood 
Electronica, 68 Ebberns Rd.. Heme! 

Hampstead, Herta. 


Payment: CWO, Cheque, Access, 
Barclaycard. (quote number) 
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The Semicon 
International 
Transistor Index 


Easy alpha-numeric reference to the ratings and characteristics 
of some 24,000 transistors of international origin. European, 
U.S.A. Japanese. Essential guide for all Engineers, Technicians, 
and Buyers. Over 450 pages of basic information. By far the 
best manual of its kind availabie anywhere to-day. 


* EXTENSIVE SUBSTITUTION GUIDE 
* CV & BS DEVICES & EQUIVALENTS 
* TERMINATION DRAWINGS 
* ALTERNATIVE SOURCES OF SUPPLY 


Remit with order e О 60 
price. UK only. Г 


6th EDITION 
(1975/6) 


Elsewhere £10.90 
Surface mailing 


Name 
Address . 


J / enclose cheque/postal orders for Ё......................... 
О My Access/Barclay /Interbank Card No. is 


Refund tf not satisfied and book ts returned within 14 days. 


Semicon indexes Ltd. 2 Denmark St. Wokingham. Berks. ВС 11 2BB. 
TEL: WOKINGHAM (0734) 786161 
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Some examples of our range of 
PRECISION TIME MEASURING EQUIPMENT 


RADIO CLOCK RCO60A 
Co-ordinated time (from 
M.S.F. Rugby) throughout 
Western Europe with full 
data validation. 


STANDARD 
FREQUENCY 
RECEIVER SFR200B 
Automatic locking and 

tracking to Droitwich. 


QUARTZ 
CHRONOMETER 
Robust temperature stabi- 
lised timekeeper for navi- 
gational purposes. 


Suppliers of Quartz Timing equipment to the B. B.C. 


EUROPEAN ELECTRONIC SYSTEMS LTD. 
HOWE GREEN - CHELMSFORD 
0245-75570 
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FOUNDATIONS OF WIRELESS 
AND ELECTRONICS 


M. G. Scroggie, B.Sc., C.Eng., F.I.E.E. 


— 9th Edition 


ж Since the first edition was first published іп 1936 over a quarter of a million copies have 


been sold. 


ж Has proved to be of great assistance to m 


any thousands of enthusiasts and students 
making aquaintance with the principles of radio and electronics. 


ж It has been written clearly and concisely іп Mr. Scroggie's well-known and often 


humorous style. 


CONTENTS: General View of a System. Electrici 
Alternating Currents. Capacitance in a.c. circuits. 


ty and Circuits. Capacitance. Inductance. 
The Triode at Work. Transistor Equivalent 


Circuits. The Working Point. Oscillation. Radio Senders. Transmission Lines. Radiation and 


Aerials. Detection. Low-Frequency Amplification. 
dyne Receiver. High-Frequency Amplification. С 


Selectivity and Tuning. The Superhetero- 
athode-Ray Tubes; Television and Radar. 


Electronic Waveform Generators and Switches. Computers. Power Supplies. Appendices. 


The cost of this very useful text is £3.75 which 


of 521 pages. O 408 001 88 7 


you will agree is tremendous value for a book 


If you purchase a copy you could be the winner of a beautiful leatherbound copy, personally 


autographed by the author. Details of ‘The 


For details of other books in this field please write 


NEWN ES TECHN ICA L, Borough Green, Nr. Sevenoaks, Kent 


RADFORD HD250 


High Definition Stereo Amplifier 


+ 44 


A new standard for sound reproduction in the home! We 
believe that no other amplifier in the world can match the 
overall specification of the HD250. 


Rated power output: 50 watts av. continuous per Channel into any impedance 
from 4 to 8 ohms, both channels driven 


Maximum power output: 90 watts av. per channel into 5 ohms. 


Distortion, preamplifier: Virtually zero (cannot be identified or measured as it is 
below inherent circuit noise.) 


Distortion, power amplifier: Typically 0.006% at 25 watts, less than 0.02% at 
rated output (Typically 0.01% at 1 Khz) 


Hum and noise: Disc, —83dBV measured flat with noise band width 23 Khz (ref 
бту); —88dBV “А” weighted (ref. 5mv) 


Line —85 dBV measured flat (ref 100v) 
—BB8d BV “А” weighted (ref 100v) 


Hear the HD250 at 


SWIFT OF WILMSLOW 


Dept. WW 
5 Swan Street, Wilmslow, Cheshire (Tel. 26213) 


Mail Order and Personal Export enquiries: Wilmslow Audio, Swan Works, Bank 
Square, Wilmslow (Tel. 29599) 


Also in stock: All Radford speaker drive units and crossovers, 2022 preamp, Low 
Distortion oscillator 1003 and Distortion Measuring set DMS3. 
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SINCLAIR CALCULATORS 
Cambridge 68.95. Cam. Мет £14.95. 
Scienutic £12.95. Oxford 100 £8.95. 
Oxford 200 £15.95. Oxtord 300 £22.98. 
Programmable Scientific P.O.A. Oxford 
mains adaptor £3.19. Mains adaptor for 
Cambridge. Cambridge Memoery and 
Scientific £3.15. 


S-DECS AND T-DEC 
5..0еС £2.24 
T-DeC £4.05 
u-DeC А £4.45 

, UeC B £7.85 

16 carriers 

16 dil: plain £1.18 
with sockel £2.21 
1005: plain £1.09. With socket £2.08. SST! 3 for 
£2. SSUI 3 lor £2. SSNI 3 lor £2.40. 50р otf any order 
accompanied by P8 Electronics adverl. 


BATTERY ELIMINATORS 


6-WAY SPECIAL ve a. 
Switched output of 3. - 
4%, 6. T. 9. 12V al 
500тА with итше 
4-way mulli jack con 
nector and tree 


C 
е 
D 


matching Socket 
£4.95 


3-WAY MODEL 
Switched output of 6 
T';. 9у at 250mA with 
unique 4-way mulli 
jack connector and 
free maiching sockel. 
£2.95. 


RADIO MODELS 
50тА with poppetl 
battery terminals lor 
radios. еіс. Бу £2.95. 
QV £2.95. Double 
4*5 45V. £4.45. 
6+6y £4.45. 9+ 
£4.45. 


CASSETTE MAINS UNITS 
712V output. Complete with 5 pin DIN plug 
to run cassette tape recorders from the AC 
mains, £3.45. 


1 


к- 


| 


'4-million Competition’ appear in the book. 


T 


CBM CALCULATORS 


:776М0 7 digits/%/memory £7.16. 
:887D 8 digit/9?6/ memory / constant 
£9.95. 385R 8 digit/ % /const /rechar- 
geable with mains unit £1 0.85. 5879190 
B digit / memory / trig / log / powers I% 
scientihc notation £13.95. SR4148R 
£39.95. Mains unit for ^ machines £2.95. 
Others include mains units 


SINCLAIR BLACK WATCH 
Fully assembled. only £21 .95. 


1C20 AMPLIFIERS 

ІС20 10W+10W stereo amp Ки with 
printed circuit. £6.95. 

PS20 Power supply for above. £4.95. 

VP20 Volume. tone contro! and preamp 
kit, £7.95. 

SP20 10W 4 Ohm speaker. £2.95 

Send s.a e. for free leaflet 


SINCLAIR PROJECT 80 


AFU £7.55. FM tuner £13.25. Decoder 
£8.55. 240 £5.75. 260 £8.95. P28 
£8.20. Trans. for PZB £5.40. Stereo 80 
£7.50. Р25 £3.95. P26 £8.70. Project 
805 £18.95. 


JC12 AMPLIFIER 


6W IC audio amp 


with free data and 1% Y ү 
printed Circuit X N | 
£2.80. Special | 
оНег only £2.45 if ч “ 


bought with deluxe 
kit 

DELUXE KIT FOR JC12 
Includes all parts for the pcb and vol. bass 
and treble controls for mono version £2.29. 
Stereo version with balance control £4.95. 


JC12 POWER KIT 
Supplies 28V at О 5 Amps £2.95. 


JC12 PREAMP KITS 


Type 1 for magnetic pickups. mics and 
tuners. Mono model £1.75. Stereo 63.26. 
Type 2 for ceramic or crystal pickups Mono 
95p. Stereo £1.90. 
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Prices include post and УАТ Overseas customers please deduct VAT (8 % 
S.DeCs and T-DeCs. otherwise 25%) Official orders from schools, etc. welcome 


SWANLEY ELECTRONICS 


DEPT. WW, PO BOX 68, SWANLEY, KENT, ВАЗ 8TO 
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The HY200 is the latest hybrid amplifier from 1.L.P. It has been designed to be virtually 
indestructible lending itself to domestic and industrial applications. Latest design 
techniques including thermal shutdown make the НҮ2ОО the most advanced amplifier of its 
kind in the World. Only five connections are required, input, output, power lines and earth 


Features: Specifications: 


Short Circuit Protection Output Power 100 watts R.M.S. into 89 
No External Heatsinking Input Impedance 100KQ 
Thermal Shutdown Input Sensitivity 500mV R M.S. 
Only Five Connections Distortion 0.05% Typical 
Low Distortion Signal: Noise 96dB 

Power Band Width 10Hz - 45KHz + Зав 
Price £21.20 + VAT £1.70 Power Supply 45-0-45v D.C. at 2 Amps 
P&P Free Weight 1 Kilo (2.21b) 


Power Supply PSV90 suitable for one HY200 
Price £10.56 + VAT 84р 
P&P free 


TWO YEARS GUARANTEE ON ALL OUR PRODUCTS 


МЫР. Electronics Ltd, дыш iiia 5 

Total Purchase Price = 
Crossland House, | Enclose Cheque О Postal Orders O Money Order O 
Nackington, Canterbury, Please debit my Access account O Barclay card account O 
Kent CT4 7AD Account number З 

Name & Address А Ж е = 
Tel (0227) 63218 Signature 
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Carry the D32 comfortably on any assignment 


Weight less than 1016. Size: 4х9х11іп5. The new at 1OmV/div sensitivity; automatic selection of 
Telequipment D32 dual trace 10MHz oscilloscope, chopped or alternate modes; automatic selection of 
battery/mains operated, is probably the smailest and TV line or frame displays; and the choice of 

least expensive 'scope of its kind in the world! battery or mains operation. 

Priced at £275* (including rechargeable batteries) Travel with the D32 yourself by writing or ‘phoning 
this dual trace scope offers 10MHz bandwidth for a demonstration of this light, powerful 'scope now. 


Telequipment gives you more scope for your budget 


Tektronix UK Ltd. 
Beaverton House, P.O. Box 69 Harpenden, Herts. 
Telephone: Harpenden 63141 Telex: 25559 *Exclusie' of VAT 


тов 
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Front cover shows part of a con- 
tinuous trace, multi-pen, wide 
chart pen recorder, the Model 320 
made by Chessell Ltd. 


IN OUR NEXT ISSUE 


Lourdes 
У TTEN 


келеке 
Valve audio output with 
transistor drive. Wide- 


band direct-coupled tran- 


sistor amplifier will drive 
almost any valve output 
stage, including the Wil- 
liamson, with low distor- 
tion. 


Hovw we communicate 
using symbols. First of a 
series of articles оп com- 
munication theory — this 
one on the theme that 
information is finite. 


Phase shift in loud- 
speakers — how we mea- 
sure it and why the mea- 
surements are useful. Also, 
what causes electrical and 
acoustic phase shifts іп 
speakers. 


SIXTY-SIXTH YEAR 
OF PUBLICATION 


Internauuaal Busness 
Press Associates, 
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We tailor IW Is fast at EEV 


Screening can be with leads 
or plug tocustomer 
requirements. 


Plug-in vacuum envelope 


Basic focussing ^ 
sx 


Convection cooled 


: assembly 6 
finned heat sink for 0 ша 
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Convection cooled finned heat 
sink for vertical mounting 


Convection cooled 
finned heat sink 
for horizontal 
mounting 


Conduction cooled 
heat sink for mounting 
in any position 


EEV make travelling wave tubes on a 
modular ‘building block’ system. 

So you get exactly the tubes you want 
from EEV, and you get them quickly. 
‚ Our production capability has now 
expanded into new and much larger premises. 

Youcan depend on EEV for fast service 
for TW Tscovering all civil and military 
communications bands. 

Send us your spec or write for data sheets. 


EEVand M-OV know how. 


THE M-O VALVE CO LTD, Hammersmith, London, England WE 7PE Те! 01-603 3431 Telex: 234356. Grams: Thermionic London Е 
ENGLISH ELECTRIC VALVE CO LTD. Chelmsford. Essex. England CM1 2QU. Tel 0245 61777 Telex 99103 Grams: Enelectico Chelmsford ғвс 
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Our daily bread 


Birmingham University was recently advertising for an electronics technician, to 
construct and maintain electronic instruments, for a salary of £2013 rising to 
£2343 p.a. There are, in fact, many employers expecting to get qualified and 
experienced electronics people for less than £2500. These figures are pathetically 
low, considering the skilled nature of the work and the kind of pay now being 
received by unskilled and semi-skilled workers in other fields (the national 
average for male industrial workers is £60.80 per week). The situation for 
professional engineers in our field is similarly discouraging. Last year's survey of 
chartered engineers by the Council of Engineering Institutions showed median 
incomes in electronic engineering ranging from £2460 at ages below 25 to a 
maximum of £5500 at 60 and over. For all engineers, the CEI comment that, 
taking into account the retail price index, over the two years up to April 1975 
"there has been a reduction in the real value of income over the whole 
profession". Another electronics magazine has said "in Britain today your 
certificate, diploma or degree in technology is a passport to poverty". 

What can we do about it? Individual solutions include emigration, 
“moonlighting” and self-employment. For most of us, however, the best hope lies 
in collective action. There are about 50,000 electronics people in the UK — a 
small number but considerable in its influence on society. We could benefit from 
a trade union of our own. At present electronics engineers and technicians can 
belong to unions associated with the particular sectors of industry and public 
services in which they work. As such they are fragmented and cannot speak with 
one voice. But simply to press for higher pay through collective bargaining is not 
enough. Such action tends to be negated by counter-action from other groups of 
workers anyway. It must be backed up and psychologically justified, first by 
raising our inherent status and secondly by making ourselves more influential. 

Status can and should be raised by improving the standard of our professional 
qualifications. Our “С. Eng", for example, doesn't cut much ice in other 
European countries, with their technical universities and doctor-engineers. 
Getting to be more influential is not quite so straightforward, but one 
opportunity comes to hand in the Government's recent move to establish 
"industrial democracy" in the UK — which means putting workers on the boards 
of companies. This system is already accepted and operating in several countries 
including West Germany and Sweden. An independent Committee of Inquiry on 
the proposal was set up in December and is now receiving evidence and 
representations from interested groups. UKAPE is sending in a paper on the 
professional engineer's point of view. Legislation could result from the 1976-77 
session of Parliament after the committee of inquiry produces its report in the 
autumn. 

Remember that white-collared intellectuals peering into oscilloscopes are just 
as much "workers" as blue-collared craftsmen tending capstan lathes. 


The purpose of the radar system is to 
obtain information about its target and, 
in many cases, to try and differentiate 
between, or identify, several objects 
which may have reflected the system's 
questing beam. 

The types of target encountered are 
many and varied. There are high speed 
targets such as missiles, low-level strike 
aircraft and shells or bullets; there are 
slower targets such as victims of police 
speed traps or the ground itself as used 
in radar altimeters. Sometimes targets 
such as hills, trees, clouds or rain are 
unwanted clutter to be suppressed and 
ignored and, in other applications such 
as terrain mapping or meteorology, 
they are of prime interest. Whichever 
the case, the radar target is diverse in 
nature and can appear in many guises 
depending on the aspect angle, fre- 
quency, or polarization with which it is 
viewed. 

Consequently, much work has been 
devoted over the years to obtaining 
both theoretical and practical informa- 
tion about the radar target and it still 
forms an important area of study. In 
addition, the subject holds much 
interest and also happens to be one 
which has occupied much of my time in 
the past, particularly in the tracking 
characteristics of guided missiles. So we 
shall examine just how various objects 
appear to eyes which respond only to 
electromagnetic radiation. 


Radar cross section 

In the first instance, it is necessary to 
have some sort of definition of the 
ability of a target to scatter the incident 
radiation back again along the same 
path to the receiver. In some cases, one 
also wishes to know how much is 
scattered in some other direction. But, 
as this only introduces yet another 
variable by having to tag any definition 
with a set of coordinates, we will stay 


How objects look to 
radio-wave eyes 


by M. W. Hosking, M.Sc., 
МЕЗЕ: 


British Aircraft Corporation, 
Filton 


with the more widely-used practical 
case of transmitter and receiver in close 
proximity. 

This scattering ability of a target 
object, when used in this radar context, 
turns out to have units of area and is 
called the radar cross section or echo 
area. It forms the coupling element 
between the radar transmitter output 
and the receiver input and a knowledge 
of its magnitude enables a very 
important parameter to be determined 
— radar range. 

The formal definition or radar cross 
section conjures up that theoretical 
corvenience the isotropic scatterer, 
that is, one which scatters power 
equally in all directions. The radar cross 
section is then the area which would be 
needed in the first place to intercept 
sufficient power for an isotropically 
scattered signal at the receiver to be of 
the same strength as that from the 
target. In practice, however, things are 
not quite as simple as this may sound. 
For on thing, the radar cross section 
generally bears no resemblance at all to 
the geometrical cross section of a target 
and the only statement that can be 
made with any confidence is that an 
increase or decrease in physical size will 
produce the same trend in radar cross 
section. : 

For another thing, radar cross section 
is directly related to and is strongly 
dependant on, frequency. More speci- 
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fically, it relates to the number of 
(wavelengths? contained within the 
effective geometrical cross section. It 
also depends on the polarization of the 
incident field; that is, horizontal, 
vertical or circular and also on.the angle 
from which it is viewed. Thus, for real 
life targets such as aircraft, missiles, 
meteorological conditions, terrain, as 
opposed to theoretically convenient 
shapes, a definition of radar cross 
section, to be meaningful, must be 
accompanied by a statement of the 
above parameters. 

To show, mathematically, the place of 
the radar cross section in the scheme of 
things, we can derive on a straightfor- 
ward basis a much simplified but basic 
form of the radar equation. Take the 
transmitter of the tracking radar as 
having an output of P; watt and the 
target as being at a distance R metre. 
Then, if the antenna could radiate 
uniformly in all directions, this power 
would be spread evenly over the surface 
of an ever-expanding sphere. At the 
point when this sphere touched the 
target, it would have a surface area of 
4«H* and so the power density at the 
target is P;/4nR? W/m?. Now real 
antennas do not radiate omnidirection- 
ally, but concentrate the power into а 
directional beam and it may be recalled 
from a previous article that the degree 
to which the antenna concentrates the 
power is called the gain. And so, for the 
practical case where the transmitter 
antenna has а gain Gy In the direction 
of the target, the actual power density 
at the target is PrGr/4nR? W/m?. 

A proportion of this power is then 
scattered back in the direction of the 
transmitter and, from the foregoing 
definition or radar cross section, this 
amount is Pr/4zR?oG4 watt, where o is 
the symbol adopted for radar cross 
section and is usually given the units of 
(metre). From the same reasoning as 
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before, except that this time the 
directive properties of the radiation are 
inherent in the radar cross section, the 
power density arriving back at the 
receiving antenna is РуСто/(4тЕ?)., 

This is the basic form of the radar 
equation and, whilst it can be written in 
terms of many other system parame- 
ters, nearly all of these are within the 
control of the system designer and the 
one that is not in the radar cross section. 
The received power is directly propor- 
tional to the radar cross section and so 
directly affects the detection probabil- 
ity, hence maximum effective range of 
the radar. Due to the complex nature of 
practical targets wherein the returned 
signal is made up from many individu- 
ally scattered signals from different 
areas, it is necessary to know not only 
the average or rms value of о, but also 
how it fluctuates. 


Target characteristics , 


To find out how a target behaves when 
tracked by a particular radar system, 
there are the two obvious courses open: 
calculate the radar cross section or 
measure it. For all but the simplest of 
shapes such as spheres, cones, rods, flat 
plates, the scattering calculations 
become extremely complex. Once the 
target starts to consist of sudden 
changes in section with surface 
protruberances, holes and .changes іп 
material such as are encountered in 
practice, then multiple reflections occur 
across the target. When the sources of 
these multiple reflections are widely 
spaced compared with the wavelength, 
as is usually the case, then a true 
interference situation exists with the 
returned signal being composed of the 
vectorial sum of many individual ones. 

As a consequence, the amplitude of 
the returned signal — hence radar cross 
section — becomes very sensitive to 
aspect angle. So, whilst a mathematical 
formulation and method of solution of 
the problem do exist, the actual 
computation, which boils down to 
determining surface current distribu- 
tions, is so involved that even with the 
large, high-speed digital computers now 
available, it is hardly a practicable 
exercise. 

One method of obtaining a rough 
estimate of a complex target's radar 
cross section is to split it up into a 
number of more simple shapes about 
which more is known and then to add 
the separate scattering effects. Conse- 
quently, a lot of work has been done to 
predict the scattering from such shapes 
as cones, ogives, cylinders with a large 
degree of success. With all of these 
targets, their radar cross sections are a 
function of aspect angle and can, even 
for simple shapes, fluctuate quite 
considerably; signal fluctuations of 10 
to 20dB per degree being quite common. 

An important exception to this rule, 
though, is the sphere which has a radar 
cross section independent of aspect 
angle. Fig. 1 shows how the signal 
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Fig. I. Variation in radar cross section 
of a conducting sphere as wavelength 
decreases. Note approach to a limiting 
value equal to geometrical cross 
section: region in which the sphere is 
often used as a calibration reference. 


return from a sphere varies with 
frequency over the transitory spectrum 
from when its diameter is smaller than 
the wavelength to when it is much 
larger. The region where the sphere is 
much smaller then a wavelength, called 
the Rayleigh region, is of interest when 
studying the behaviour of small parti- 
cles such as raindrops and the radar 


cross section varies as Р’. Д 
When the sphere diameter increases 


past the point where the circumference 
exceeds one wavelength, the radar 
cross section varies as a damped 
oscillation which tends to a limiting 
value equal to the geometrically 
projected cross section of the sphere. 
The amplified oscillations are due to a 
surface wave which propagates around 
the back of the sphere and combines 
with the main relection in varying 
phase. 


Fig. 2. Image of the HS125.600 aircraft 


а seen from about the same elevation 


angle as photo on page 44 at about 600 
MHz (a) and at 3000 MHz (b) over 
nose-to-tail azimuth bearings. 
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Other types of target also have this 
overall tendency in behaviour but in a 
less well-defined manner and the sphere 
is generally used as a calibration 
reference for cross section mcasure- 
ments. Provided that the circumference 
is greater than about 10A and that the 
conductivity, sphericity and surface 
finish are good, then its radar cross 
section is equal to the projected area nr 
to a high degree of accuracy and is 
independent of aspect, type of linear 
polarization and further increase in 
frequency. 

At the other end of the scale, in terms 
of complexity, lies a radar target such as 
an aircraft. This consists of a multitude 
of different reflector shapes and angles, 
all of various sizes and it is just not 
possible to arrive at an accurate radar 
cross section theoretically. Measure- 
ment is thus the only answer and must 
be carried out over all aspect angles, 
frequencies and polarizations of 
interest. This consists of positioning the 
target on an essentially reflection-free 
site, illuminating it with the radar and 
recording the signal strength of the 
reflected echo. Calibration is obtained 
by comparing this return with that from 
a known sphere. 

_ For a large target such as an aircraft it 
is usual to carry out the measurements 
on a scale model rather than the real 
thing and to increase the frequency by 
the same scaling factor to maintain the 
same electrical size. The HS125 aircraft 
shown on page 44 was measured in this 
way to produce the radar cross section 
plot of Fig. 2 (a). This is the aircraft as 
seen by the radar from about the same 
elevation angle as in the photograph as 
the azimuth angle varies from nose-on 
through broadside to tail-on. Equivalent 
frequency was about 3GHz using 
vertical polarization. 

Another plot under the same condi- 
tions except at the equivalent frequency 
of about 600 MHz is given in Fig. 2 (b) 
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wherein it can be seen that although the 


pattern follows the same shape, the' 


scintillating effects of small reflectors 
are not so apparent at this longer 
wavelength, so producing a smoother 
return. 

Besides these characteristics of 
inanimate targets, there is a lot of 
interest in determining the radar 
refiection properties of birds and flocks 
of birds. On the one hand, the echoes 
from such objects appear as clutter on 
the radar screen and in some cases 
сап substantially mask the returns from 
small aircraft. It is thus desirable to 
know the fluctuating characteristics of 

: flocks of birds so that the information 
obtained by tracking or surveillance 
radars can be properly interpreted. 

In addition, there is the danger of bird 
strike itself, particularly for the case of 
fast, low-flying aircraft and it is thus 
important for air traffic control (a.t.c.) 
radars to be able to identify and to try 
and predict bird movements. Radar can 
be used to monitor bird migration 
movements and thereby plays a part in 
planning flight operations as well as 
providing information for ornitholog- 
ists and for environmental studies. 

Besides the usual radar cross section 
dependence on frequency, polarization 
and aspect angle, the reflections from 
birds can be characterized by several 
additional parameters; amplitude va- 
riations due to wingbeat, further 
characteristic amplitude variations due 
to movements from other parts of the 
body and the speed of flight itself. A 
practical difficulty often encountered is 
that different types of radar system are 
best suited to obtaining different bits of 
the total information and not all radar 
sites possess this full capability. For 
instance, surveillance radars for a.t.c. 
are pulsed, continuously rotating types 
best suited for obtaining coarse 
amplitude variations, possibly the 
relatively slow velocities and the range, 
whilst the characteristic spectral 
"signature" from general body move- 
ments is obtained using c.w. Doppler 
radars. 

' A good deal of bird target information 
has been accumulated over the last 
decade, however; much of it by this 
country's Royal Radar Establishment 
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Fig. 3. Variation in radar cross section 
of a man as a function of frequency 
and polarization. 


and, on many occasions it has proved 
possible to identify a particular bird 
species (and hence predict movement) 
entirely on the information displayed by 
the radar. 

Individual birds to not have a very 
large radar cross section, but in flocks 
they can present quite a big reflection. 
There has been found to exist a fairly 
simple relationship between bird weight 
and radar cross section (ref. 1). For 
instance using S-band radar (2 to 
4GHz), vertical polarization and side-on 
targets, a bird such as a starling weight 
70g has an average radar cross section 
of 10%m? and a mallard duck of lkg 
appears as 10?m?. 

Out of interest the radar cross section 
of a man is shown in Fig. 3 (ref. 2). It has 
also been found that the radar signal 
reflection from birds is quite distinctly 
amplitude modulated and that the 
modulation .frequency is inversely 
related to the size of the bird. The more 
common species, ranging in size from 
swallows to herons for example have 
wingbeat frequencies lying between 2 
and 10Hz. Flight movement with time is 
represented by a number of wingbeats 
followed by a rest period and flight 


Fig. 4. These types of reflectors are 
used as calibration sources and as 
target enhancers. The dihedral (a) has 
a broad response in one plane and a 
sharp cut-off in the other whilst the 
trihedral (b) has a better all-round 
coverage. 
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speeds themselves are found to lie 
mainly in the 20 to 35 mile/h region. 
Thus, by combining the data оп 
airspeed, wingbeat frequency and 
wingbeat pattern, one can start to 
identify birds as a particular type of 
radar clutter and, in many cases, can 
form a good estimate of the species 
itself. 

A further source of information about 
this type of target can be obtained by 
monitoring their reflections with a 
coherent source such as a c.w. Doppler 
radar. The display thus obtained is one 
of the Doppler frequencies (or relative 
velocities) versus time caused by the 
relative movements of different parts of 
the bird's body, such as head, wings, 
tail. As different species tend to have 
different degrees of movement, this 
composite spectrum is analogous to a 
fingerprint classification, though it is 
difiicult to resolve unambiguously. 

Several years ago, the Royal Radar 
Establishment used the surveillance 
radar on top of Gibraltar Rock to 
monitor bird migration movements 
through southern Spain, across the 
Straits and into north Africa. A film was 
made of the "speeded-up" movements 
taken over a long period of time from 
the radar display and clearly demons- 
trated the flight patterns and routes 
taken by various migrating species. This 
sort of information is of great interest 
to designers of radar systems and 
displays, to air traffic control and to 
ornithologists alike. 


Echo enhancement 


Sometimes, as in the case of small 
objects such as guided missiles and 
towed targets, it is necessary to find 
means of augmenting the radar cross 
section to enable them to be tracked 
reliably. A missile is by no means ideally 
suited for radar tracking, the only 
protruding surfaces generally being fins 
and wings. In addition, pitch and yaw 
angles greater than 50? occur very 
seldom during target following and the 
majority of aspect angles are likely to be 
very much less than this. The subtended 
angle at the missile is also decreasing 
with increasing range. Consequently, 
very little extra enhancement is 
provided by the wings and fins and the 
total return consists of a rapidly varying 
pattern of peaks and nulls. 

With this type of pattern, it is quite 
possible for the missile to be positioned 
at a point of abnormally low return. 
Coupled with the possibility of also 
observing very rapid signal fades, this 
could be interpreted as loss of 
acquisition and result in premature 
self-destruction of the missile. The radar 
cross section of a typical missile at the 
highest frequencies normally used 
might have a mean value of 5 х 103? 


"with peaks of 0.1m? and nulls of 10*m?. 


The 20dB variation in returned signal 
swength could occur within a fraction 
of a degree difference in aspect angle 
and represents a very severe fade. 

The amount of space available for 
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enhancement is severely limited and is 
further restricted by aerodynamic drag 
requirements. The body diameter of 
typical missiles ranges from 120mm to 
300mm, most of which is taken up by 
propellant, exhaust nozzel, servo 
mechanisms, warhead and electronics. 
А reasonable requirement might be for 
a mean radar cross section of 0.2m? 
maintained at all aspect angles from 0? 
to 5507, with additional restrictions on 
the.extent and duration of the nulls. 


A major factor affecting the enhancer 
design is the presence of the motor 
exhaust. Some systems employ a 
continuously burning motor during the 
flight and others an energetic initial 
boost followed by a coasting phase. In 
both cases, though, the motor flame 
must be taken into account as having a 
detrimental influence on the tracking 
signal. The overall effect is one of 
attenuation resulting: from reflective, 
diffractive and absorbtive losses. This is 
most severe within the region about 5? 
from zero aspect angle and, depending 
upon the frequency, can give a two-way 
mean return loss of up to 40 dB. 

A tail-mounted enhancer system is 
clearly rendered useless at these aspect 
angles and a typical solution to the 
problem is to mount additional enhan- 
cers at the wing tips to provide coverage 
within this region. Because of aerody- 
namic considerations, these must be 
small in size, and, as such, usually have 
a limited angular coverage and do not 
contribute significantly to the enhance- 
ment at large aspect angles. 

A particularly useful design on which 
to base wide-angle enhancers is the 
corner reflector. Fig. 4(a) shows a right 
angle dihedral form of this reflector in 
which the incoming signal undergoes a 
double reflection. When viewed as 
drawn from different angles of 0, the 
reflected signal is returned in the same 
direction as the one incident and so the 
dihedral has a relatively large radar 
cross section in this plane, proportional 
to the projected area in the direction of 
view. In the vertical plane, the dihedral 
behaves as a flat plate, with the incident 
energy glancing off at the incidence 
angle and so has a fairly sharp and 
limited response. 

Better all-round coverage can be 
obtained with the trihedral corner 
reflector shown in Fig. 4(b). Once again, 
the signal is reflected back again 
towards the source, but with a more 
uniform response in the vertical as well 
as the horizontal plane. 

An additional factor which must 
often be taken into account in the 
design of enhancer systems arises from 
the frequent use of circular polarization 
in the tracking radar. This is used to 
enable some discrimination to be made 
between the wanted target and precipi- 
tation clutter such as rain or hail. Every 


time a circularly-polarized wave under-. 


goes a reflection, the electric field 
component is phased-reversed and the 
sense of polarization is also reversed. If; 
say right-handed polarization was 


transmitted, then the radar receiver 
would only be receptive to a right-hand 
polarized reflection. 

In rain, whilst multiple scattering 
between droplets exists, the predomi- 
nant reflection appears as having 
undergone an odd number of bounces 
and so has the wrong sense of 
polarization to be received. The wanted 
return from a complex target such as a 
plane or a missile, however, is 
essentially of the original polarization 
and so is detected. A slight penalty of 6 
to 8dB is paid on the mean level of the 
radar cross section by using circular 
instead of linear polarization. But 
typically this technique can provide 
about a 25dB target to clutter discrimi- 
nation. It does mean that any enhancer 
designs must take this into account and 
provide the equivalent of ап 
even-bounce system. 

Another application. for radar cross 
section enhancement lies in the type of 
towed target often used for missile 
firing trials. Whilst physically small in 
size, they might be required to appear 
electrically as a small aircraft. Particu- 


Fig. 5. The Luneberg lens focuses a 
plane wavefront to a point on its 
surface (a) from which it may be 
reflected back again and the 
theoretically required uniform 
variation in dielectric constant is 
achieved in practice by a concentric 
shell construction (b). 
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larly convenient is a device known as 
the Luneberg lens, first postulated as an 
optical device but only realized 
practically at microwave frequencies. 
Usually, the lenses are spherical as 
shown in Fig. 5 and, if the dielectric 
constant can be made to vary with 
radial distance, r, according to the law 
,72-(r/Ry, a plane wave incident on 
the lens will be focused to a point on the 
opposite surface. By placing a reflecting 
cap at this point, then the energy can be 
returned as a plane wave to the source. 
The above equation requires a dielectric 
constant of unity at the lens surface 
when r=R, increasing uniformity to a 
value of 2 at the lens centre when r=0. 
Such a gradual variation is not possible 
to achieve in practice but, with careful 
design, it is possible to achieve the 
required result by building up the lens 
from concentric shells, each of a slightly 
different dielectric constant. This 
method of construction is shown in the 
cutaway lens of Fig. 5(b). 

Theoretically, the radar cross section 
of the Luneberg lens is the same as that 
of a flat plate having the same diameter, 
D, namely: 4zA?/M where X is the 
wavelength and A is the cross sectional 
area equal to «D?/4. 

Theoretically at, say, 10GHz the radar 
cross section of the lens is 8.6m? 
compared with the geometrical cross 
sectional area of 0.025m?. In practice, 
the lenses do not have 100% efficiency 
and, as indicated by the calibration, the 
signal return is typically up to 1dB lower 
than that from the plate. 
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FM tuner designs 


Two designs with various circuit options 


by D. C. Read, B.Sc. 


Among the many benefits conferred 
on the home constructor by the 
increasing sophistication of available 
packaged components is that these 
allow complex circuit ideas to be not 
just considered as expensive ideals but 
realised in practice with comparative 
ease and economy. This is particularly 
true in the field of f.m. stereo reception. 
L. Nelson-Jones pointed the way in his 
articles*. Further development of these 
ideas has led to а more comprehensive 
design, two versions of which are 
described below. For both, apart from 
the usual consideration of first-class 
performance and stability of operation, 
the main aim has been to eliminate 
time-consuming r.f. and i.f. alignment 
difficulties and the possible need for 
expensive test equipment. In the fol- 
lowing description, modifications and 
optional extra facilities are discussed, 
and the necessary constructional details 
given (see also part 2). 

The first, and simplest. version makes 
use of the well-proven Nelson-Jones i.f. 
and demodulator sections (though 
slightly modified) and replaces the 
discrete-component front end with a 
voltage-controlled tuner module. It also 
incorporates on the same board a 
phase-locked loop stereo decoder cir- 
cuit based on the Motorola chip. 
Pre-selected station change is by means 
of push-button switching with an extra 
switch position giving access to a 
manual control for tuning over a large 
part of Band II. Included in the design 
are regulator circuits for providing both 
the main supply rail and the constant- 
voltage source for tuning control. 

The more advanced development 
uses an RCA CA3089E package 
containing if. amplifier/limiter and 
demodulator circuits which are suffi- 
ciently sensitive to allow all the if. 
pass-band shaping to be performed at a 
lower level: limiting starts with an input 
of about 15рУ for the RCA integrated 
circuit. Thus, only a small amount of 


+ F.M. Stereo Tuner. Wireless World, vol. 77 1971 
рр.175-80, 245-9. See also p.376. vol. 78 1972, 
pp.179-83, pp.318/9 and vol. 79 1973 pp.271-5. p.591. 
All reprinted in "High Fidelity Designs", IPC 
Business Press Ltd, 1974. . 


Performance 

Signal-to-noise ratio. 
Simple version 62dB at ImV input 

27dB at lu V input 

fe. version offers an improvement 
for low signal levels of 1-100uV e.g. 
55dB instead of 47dB at 104V. 

Distortion. Simple version: 0.5% at IkHz 
and 75kHz deviation (1mV), see text 
for method of improving to 0.1% 
Бел. version gives 0.12% at ImV, 
0.08% at 10pV. 

Crosstalk. 34dB 80Hz to 5kHz with Сәу, 

R3; optimized. 

RF performance. See part 2. 


gain їп the preceding stages is required, 

to make up for ceramic filter losses and 

provide impedance matching, and the 
20dB gain ic. (CA3053) used in the 
simple version is therefore not needed. 

In addition to the composite signal 
output, the CA3089E produces: 

— delayed a.g.c. voltage 

— push-pull current supply for a.f.c. 

— adjustable inter-station muting vol- 
tage. 

— direct voltage proportional to the 
rf. signal amplitude to actuate a 
tuning meter or show received field 
strength. 

Of these, the first is most useful. It is 

used here to control the gain of an 

additional aerial-fed r.f. amplifier 
which, as well as giving the tuner 
increased sensitivity for reception of 
weak incoming signals, attenuates 
those of excessive strength to reduce 
the risk of local-oscillator pulling, an 
effect which can occur when the LP1186 
module is over-driven. More particular- 
ly the a.g.c. circuit using this control 
feed can easily be tailored to suit 
different reception conditions 
according to location and requirement. 

In the simple version of the tuner, an 
af.c. feed is conventionally derived 
from the demodulated audio and, 
because of other precautions taken 
against drift, is more than adequate for 
ай practical purposes. The availability 


of a separate a.f.c. supply is not 


therefore particularly significant except 
that it does more readilv offer a choice 
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of control sensitivity. Similarly, the 
other two CA3089E outputs have only 
limited application in the present 
design. For general household use 
muting is not required with stable 
push-button tuning; neither is there 
need to inspect the incoming signal 
level. These optional facilities are 
included only to allow for band-search- 
ing by manual tuning. 

The decoder, stabilizer and tuning- 
voltage circuits are the same in both 
versions of the tuner. 


Simple version 
The LP1186 module circuit is "floating", 
but is made unbalanced by С; (Fig. 1) so 
that it is suitable for connection to the 
aerial via a 75-ohm co-axial feeder. A.C. 
earthing is used because the module 
negative supply rail and the metal cover 
is held at about +4.5 volts with respect 
to the main chassis earth by zener diode 
D,. There are two reasons for this, first, 
the LP1186 requires an 8 volt supply, 
instead of 12.5 volts nominal as in the 
remainder of the tuner circuit. And 
second, the local-oscillator frequency- 
control circuit operates about a 0-volt 
zero error signal at pin 1 (ref, pin 8) but 
the af.c. voltage produced by the 
TAA661B hasan on-tune centre value of 
around 5.4 volts, reduced to about 4.5 
volts, in the chain К, Кз and R34. 

A minimum incoming r.f. signal of 
about 2 рУ r.m.s. for 30dB quieting is 


Fig. 1. Simpler version of tuner design 
using LP1186 module. Stereo decoder 
and tuning circuits are common to the 
two tuner designs. See part 2 (April 
issue) for modification for Toko 

module. Station selection switch should 
have break-before-make contacts. 
Resistors can be 5% high stability or 
metal film types, rated at 4 watt. 
Capacitors are 2% polystyrene types for 
signal circuits, disc ceramics for r.f. 
decoupling, and tantalum types for 
audio coupling and decoupling. Switch 
shown with broken lines is closed for 
mono reception to kill 76kHz 

oscillation. Values in parentheses are 
for lower a.f.c. sensitivity. 
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necessary to give adequate limiting in 
. the TAA661B amplifiers; and a maxi- 
mum amplitude of between 5 and 10тУ 
is recommended to prevent oscillator 
pulling. 
The remaining LP1186 module at pin 
2 is the tuning control voltage from the 
push-button selector circuit which has 
selected values between 4.7 volts and 6 
volts; a somewhat greater range is 
provided in the continuously-variable 
manual tune position. Both this voltage 
feed and the а.с. line are decoupled 
(R;/C,, R,/C,) to prevent spurious 
modulation effects which could be 
caused by hum fields or other stray 
signals picked up on wiring to and from 
switches. 


AFC sensitivity 

Following normal practice, of course, 
the a.f.c. feed passes through compon- 
ents, C4, R,, which filter out the audio 
modulation. The input resistance at pin 
1 of the LP1186 is 62kQ, if R, has the 
value 100kQ in Fig. 1, the useful a.f.c. 
voltage change is about one-third of the 
total available. If greater sensitivity is 
required, therefore, the value of R, must 
be reduced and that of C, raised to 
maintain effective audio rejection. A 
suggested pair of values is 33 kQ and 
3.3uF. With these in circuit a 50% 
increase in sensitivity is achieved but at 
a greater risk of locking to an adjacent 
station. 

The problem of incorrect selection 
because of excessive a.f.c. is aggravated 
by the interleaving allotment of trans- 
mitter frequencies and therefore mis- 
selection is most likely to occur at 
points where interleaved channels are 
received at comparable strengths. A 
typical instance might be a location 
midway between the Oxford and 
Wrotham transmitters which radiate 
basically the same Radio 1, 2 and 3 
programmes on interleaved 
frequencies. In such circumstances, the 
station chosen by the receiver might not 
be the wanted one; the choice will 
arbitrarily depend on the direction of 
tuning change. As the tuning shifts up 
or down the band from one selection to 
the next, the local oscillator might be 
captured by an in-between transmission 
which creates a large enough а.Ғс. 
voltage to make it lock to this station in 
error. Over-sensitivity of the a.f.c. can 
also result in station-jumping effects 
where the receiver suddenly changes 
tuning and switches away from one 
transmission to some other because of a 
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Fig. 2. Effect of changing dummy 
circuit resonance on transfer slope of 
demodulator. (a) left, optimum setting 
(b) middle, upper core “їп” on optimum 
setting (c) right, upper core “out” on 
optimum setting. (1V/cm.) 


reduction in received signal strength; 
aircraft flutter, particularly, causes 
such mis-operation. 

It is obviously good practice then to 
set the a.f.c. sensitivity so that it is no 
more than just sufficient. In the event 
that particular reception conditions are 
such that sensitivity is already too large, 
even with the circuit as given in Fig. 1, 
two pairs of diodes in series (types 
1N914 and 1N916 are suitable) can be 
connected back-to-back across C; at the 
LP1186 а.с. input. With this modifica- 
tion, the frequency-control swing is 
limited to less than the 300kHz station 
spacing and thus station jumping or 
mis-selection will be prevented. 

The 10.7 MHz output from across pins 
6 and 7 is fed to Tr, which provides the 
correct source impedance for the first 
ceramic filter, and also gives some 
amplification. The amount of gain is set 
by the value for R, and should be such 
that, for a low r.f. input of 10uV to the 
tuner, a suitable signal level (say 10mV) 
is available to drive the first i.f. amplifier 
in the demodulator module; this gives 
40dB quieting. A 20dB amplifier stage 
comprising the cascode-connected cir- 
cuit in IC, provides the correct source 
impedance for Ғ, which finally passes 
the band-shaped i.f. signal to IC). 

Remember that the Vernitron type 
FM4 components used for F, and F, 
must have the same colour marking. 
The green-coded type is recommended 
because these have a pass band centred 
on 10.7MHz and therefore match the 
curve normally provided by the maker’s 
preset adjustment of LP1186 modules. If 
ceramic filters of another colour code 
are used, it may be advantageous to 
re-tune the two output band-pass coils 
in the LP1186 for optimum perfor- 
mance. These are accessible through 
holes in the module cover. The best way 
of making the adjustments is to use а 
frequency-sweep input signal displayed 
on an oscilloscope connected across the 
demodulator input (pin 6 of the 
TAA661B). Such ideal methods are 
rarely available to the home construc- 
tor, however, and the practical com- 
promise is to select a weak incoming 
signal and then adjust the coils for least 
background noise in the sound output 
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from the tuner. 

For reception of weak signals it may 
be worthwhile to carry optimization of 
the LP1186 one step further and adjust 
its input circuit to match the aerial. Two 
other holes in the LP1186 cover allow 
separate access to the aerial trimming 
coil and its associated capacitor. Be- 
cause these components affect opposite 
ends of the tuning range, their adjust- 
ment is a relatively simple matter: using 
the manual tuning control, select a 
weak station radiating in the 87-89 MHz 
range and tune the coil for minimum 
noise; no more than a fraction of a turn 
is needed to show either that a reduc- 
tion in noise is possible or that the 
optimum setting already exists. Change 
со а weak signal towards the other end 
of the band (96-97 MHz) and similarly 
adjust the trimmer capacitor. This is not 
an essential adjustment and will, at 
best, give only small improvement for 
weak stations. 


Quadrature demodulator 

The circuit surrounding IC; shows two 
main differences compared with that in 
the original Nelson-Jones tuner. First, 
the i.f. signal sample used to derive the 
quadrature-phase demodulating signal 
is taken through an inductor L, instead 
of a capacitor (note that С in Fig. 1 is 
now simply a d.c. blocking component). 
This is done so that the resulting 
demodulator transfer slope is in the 
correct sense for a.f.c. Second, the 
phase-shifted carrier itself can 
optionally be produced by two tuned 
circuits with twin coils L}, having 
separate cores but mounted on the same 
former. As Fig. 1 shows, one of these 
circuits is a dummy, the tuning of which 
is adjusted so that the modifying 
component of current induced in the 
main tuned circuit is of suitable phase 
and amplitude to give a straighter 
transfer slope. The effect of changing 
the dummy circuit resonance is illus- 
trated by the three sweep photographs 
which show: (a) the transfer slope for an 
optimum setting; (b) and (c) non-lin- 
earity resulting from two incorrect 
settings. 

There is, unfortunately, a difficulty to. 
be met in using this apparently simple 
and cheap modification: it is only 
effective if properly adjusted and 
although adjustment is relatively easy, 
it necessarily entails the use of extra 
test equipment. Further, the basic 
reduction in tuner output distortion is 
marginal (typically, 0.5% total harmonic 
content for the one-coil circuit; 0.196 
with two coils) and would be hard to 
detect aurally. Even so, a low level of 
harmonics in the demodulated signal, 
helps to prevent intermodulation pro- 
ducts in the overall stereo decoding 
process and, provided that suitable test 
equipment is available, the additional 
circuit and set-up procedure offers a 
worthwhile advantage. 

There are two possible methods of 
adjustment. The first uses a distortion 
meter to measure the total harmonic 


— —-————— 
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content in the audio output (taken via a 
15kHz low-pass filter such as that 
described later) for an r.f. tuner input 
modulated by ІКН2 at +75kHz devia- CA3045 
tion. The filter is needed here to reject or 
the 19kHz pilot tone as well as the 522959 
23kHz transmitter switching signal 
remaining in the audio output. The 
dummy tuned circuit (upper core) is 
then simply adjusted to give a minimum 
reading on the meter. However, since 
the distortion figure which can be 
achieved is low (about 0.1%), the exact 
null point may be somewhat masked by 
noise. The alternative method 
overcomes this. It uses a wave analyser 
tuned to the 3rd harmonic of the 
incoming 1kHz modulation which is 
again at the maximum deviation of + 
75kHz; in this instance there is no 
requirement for a low-pass filter. The 
adjustment of dummy circuit tuning is 
made for a minimum output at 3kHz. 
The demodulated multiplex signal 
from pin 14 of IC, at about 0.5 volts 
r.m.s. for + 75kHz incoming f.m. 
deviation has а d.c. component of about 
+ 5.4 volts for the in-tune condition. In 
fact, the value given here is a nominal 
one and varies between different exam- 
ples of the TAA661B; since this varying 
direct voltage is used to operate the 
a.f.c. circuit and must be matched to the 
supply offset provided by D, (4.3 volt i 
zener), variable resistor R3, is included [ | 
1 


T 16V nom 


MV5024 


| 14:5m А nom 


220 


Fig. 3. In this tuning indicator option, 
the 2200hm resistor сап be replaced 
with the circuit shown in broken box to 
ensure equal lamp brightness either 
side of tuning position. 


Fig. 4. Optional meter circuit provides 
tuning scale for manual tuning. Meter 
is RS Component MR100. 


+11V 
(Try collector) 
INSI6 as, 


"n^ 
г< ААА 


in the af.c. potentiometer chain to o 
allow fine adjustment. 

The method suggested for adjust- 
ment is as follows. Switch a.f.c. off. 
Using the manual control, set the tuner 
well away from any station, i.e. com- 
pletely off-tune. Measure the direct 
voltage at the IC, pin 14 test point (this 
connects with the demodulator output 
via a protecting 1К0) stand-off resistor); 
normally, the value obtained will be 
about 5.4 volts positive. 

Tune through a reasonably strong 
incoming signal and, by observing the 
voltage change from maximum positive 
to maximum negative (a total peak-to- 
peak swing of, say, between 2.5 and 3.5 
volts) sample the S curve to find the 
on-tune point, which is at a voltage 
nearly equal to that already established 
for the off-tune condition. With the 
tuning set at this point, transfer the 
meter to the tuning-indicator connec- 
tion points marked 1 and 2 in Fig.l. In 
the on-tune condition and with R;, set 
at a maximum, terminal 1 will be 
positive with respect to 2. Adjust R;, to 
bring this potential difference to zero. 
Switch a.f.c. on and observe the possible 
slight change of meter reading. Again 
adjust R,, to restore it to zero. Finally, 
check the voltage appearing at the test 
point and operate the a.f.c. switch to 
ensure that this voltage remains 
unchanged with and without a.f.c. 
applied. 


Tuning voltage selector circuit 

The circuit used to provide a selection of 
pre-set direct voltages for tuning pur- 
poses in the LP1186 module forms the 


to junc 


Ёвр/Кв7 


45V. 
(junc Cao[R43) 


lower left of Fig. 1; this part of the 
circuit also includes the main supply- 
voltage stabilizer. 

All the tuning voltages are derived as 
proportions of a fixed voltage from 
zener diode D, which is supplied with a 
constant current by the stabilizer 
circuit of Tr; and Тг;. D, is returned to 0 
volts instead of the 4.5 volt rail used by 
the LP1186 module and the rest of the 
tuning voltage circuit, so of the 13-volt 
reference potential provided by D;, only 
about 8.5 volts is used for tuning. The 
main reason for this arrangement is that 
by allowing for a greater reference 
voltage than necessary, the zener diode 
used to provide it has a positive 
temperature coefficient large enough to 
give the degree of frequency-drift 
correction required. The coefficient of 
a suitable lower-value zener, although 
still positive, would be too small for this 
purpose; the figures for comparison 
here are +10.55mV/°C for D, and 
—10kHz/°C for the oscillator. , 

Thus, with D, connected ав 
shown, the variation of control voltage 
with temperature has an effect on the 


to tuning voltage 
(output of station 
select Switch) 


tuning frequency which both opposes 
and, after accounting for potentio- 
meter action and the 4.3 volt zener 
offset in the selector circuit as well as 
the tuning-voltage/frequency relation- 
ship, is about equal to the variation 
caused by a similar temperature change 
on the local oscillator itself. Obviously, 
for automatic compensation to become 
fully effective, the relevant components 
in the tuner must themselves have 
reached their normal working tempera- 
ture. 

If the number of pre-selected stations 
required is more than, say, 12 then as 


each chain takes about 0.4mA the total 


drain on D, might be greater than its 
reserve of current and it would no 
longer be effective in maintaining a 
constant voltage. In this event, it will be 
neccessary to increase the current 
supply from Tr, by reducing R,, to the 
next lowest preferred value (56 9). 
Transistor Trg and Try form the main 
parts of a conventional series regulator 
acting with reference to zener diode Dg 
to provide the main supply rail of 12.5 
volts from the nominal 16 volt d.c. input. 
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An incoming feed of this value is 
conveniently obtained by peak rectifi- 
cation of the output from a mains-to-12 
volt transformer. It should be capable of 
supplying at least 250 mA r.m.s. at 12 
volts to ensure the required rail voltage. 

The 12 volt zener, О», provides a 
reserve of current for supplying the 
stereo indicator D, so that the main 
supply rail is not affected by current 
changes as this l.e.d. is switched on and 
off. 


Stereo decoder and output circuit 
The right hand of Fig. 1 shows the 
decoder module feeding twin audio 
output circuits and preceded by a 
low-pass filter mainly comprising Ly. 
This filter passes the composite multi- 
plex signal obtained from the demodu- 
lator including the upper subcarrier 
sideband extending to 53 kHz but 
rejects frequency Components outside 
this range. Ideally, the filter should have 
a flat pass-band with negligible phase 
distortion so that the mono and stereo 
information channels occupying 0 to 15 
kHz and 23 to 25 kHz, respectively, can 
be recovered with equal fidelity. It 
should also cut off sharply to give the 
maximum possible attenuation to all 
signals outside this band, especially in 
the range 99 to 129 kHz, which includes 
the first odd harmonic оЁ the stereo 
channel subcarrier with sidebands. 

To satisfy such a requirement would 
entail the use of a complex network; in 
practice, the simple, single-section filter 
used in the tuner is adequate, even more 
so if the demodulator dummy tuned 
circuit, discussed earlier, is used to 
reduce the level of interfering harmonic 
components. As an added refinement, 
the tuning of L, can, if desired, be 
adjusted to set the first rejection 
frequency so that optimum separation 
is obtained for signals in the region of 
5kHz; this is the upper end of the audio 
range over which good stereo separa- 
tion is most important. 

Further overall response adjustment 
is given by the feedback stage of 
Тг;/Тт;. The C4, R5; circuit causes а 
basic 6dB/octave rise which is modified 
by Rog so that the resulting slope 
counteracts a general slight fall in the 
preceeding circuits. As before, equality 
of level for both the mono and stereo 
information channels at the decoder 
input is the criterion. The low output 
impedance presented by Tr;/Tr, is а 
necessary factor in the proper operation 
of the MC1310P circuit; separation at 
the lower end of the audio band suffers 
if this requirement is not met. 

The decoder module, ÍC,, is operated 
in a normal manner with surrounding 
circuit values much the same as in an 
article which introduced the MC1310P 
(Wireless World July 1972). The only 
addition is the optional 76 kHz oscilla- 
tor-disabling switch shown in Fig. 1. If 
fitted, this is used to inhibit stereo 
operation for exceptionally weak 
incoming signals when the resulting 
20dB improvement in signal to noise 


ratio offers a worthwhile advantage. 

De-emphasis of the decoded audio 
signals taken from open collectors at 
pins 4 and 5 of the MC1310P is arranged 
by shunting each of the load resistors, 
Құ» and R34 with 0.01uF capacitors. The 
twin output signals are then available 
from buffer emitter followers, Тг, and 
Тг. Apart from the more obvious 
benefits of having low-impedance out- 
puts, these are particularly useful, with 
series resistors К, and Ry suitably 
changed in value, for feeding the 15 kHz 
low-pass filters (part 2) which may be 
inserted between the tuner and its 
following amplifiers. 


Extra circuits 


Where stereo programmes are to be 
used to make mono recordings, the 
emitter follower circit shown dotted 
in the lower right hand corner of Fig. ! 
would be a useful addition. This simply 
provides a low-impedance output of the 
separately de-emphasized multiplex 
signal. 

Another possible extra facility is the 
tuning indicator circuit illustrated by 
Fig.3. This basically comprises two 
Darlington pairs in a single i.c. with a 
common-emitter load and light-emit- 
ting diodes in the collector feeds. When 
connected to a.f.c. circuit points ] and 2 
in Fig.l, these diodes show equal 
illumination for equal input voltages at 
pins 6 and 9 to indicate the in-tune 
condition whereas one or other is 
brighter on either side of this point. An 
optional refinement to the basic Fig.4 
circuit (shown boxed) overcomes 
possible asymmetry in individual diode 
brightness for off-tune conditions. As 
the modification shows, the common- 
emitter resistor is replaced by a con- 
stant-current source using a spare 
transistor in the i.c. and two additional 
resistors. 

As а further aid to station selection, 
the reader may like to include the 
circuit shown in Fig.4 and thus provide 
a tuning-scale facility. The added circuit 
mainly uses a readily-available and 
reasonably cheap edgewise meter 
which in my installation is mounted 
together with the pre-selection buttons 
and other controls on a remote front 
panel. Ғір.4 shows how the meter is 
connected into the main tuning/selec- 
tion system detailed in the Fig.1 circuit 
which requires only two small modifi- 
cations. One is the addition of a series 
resistor between Қо, the manual tune 
control, and the ll-volt maintained 
tuning-voltage supply rail. The value 
of the added component (typically 
18k:2) is chosen on test so that the meter 
full-scale deflection (indicating 98 MHz) 
occurs at the fully-clockwise slider 
setting of Rẹ. Second, the value of Rg; 
will need changing to, say, 22k:) to' 
make the К, fully-anticlockwise setting 
coincide with a tuning frequency of 88 
MHz. The values actually required 
might be different because the tuning- 
voltage spread for the LP1186 varies by 


Wireless Wefld, March 1976 


about 1 volt at the low end of Band II 
and about 3 volts at the top end. 

With the meter circuit as shown full 
line in Fig.4 the scale (constructed by 
experiment) will be cramped at the 
low-frequency end. This is an advan- 
tage if all the pre-selected station 
frequencies are here, because the more 
open upper-end markings then give 
better accuracy when exploring/setting 
in the manual tune position. However, 
in some other instance it may be 
necessary to make the scale marking 
more linear and this can be done by 
modifying the meter circuit as shown 
dotted in Fig.4 whereby the scale 
already provided with the meter can 
conveniently used such that 0 = 88 
MHz and 10 = 98 MHz. 


Part 2 will include details of the “advanced” 
version of the f.m. tuner. 


Printed circuit boards 


Wireless World has arranged a supply of 
glass fibre p.c.bs. One off price is £3 inclusive 
from M. R. Sagin, 11 Villiers Road, London 
NW2. 


Announcements 


Amplicon Electronics Ltd. Lion Mews, Hove, BN3 
5КА, have been appointed sole UK agents for 
Semiconductor Circuits Inc, of Massachusetts, 
USA. S.C.E. is a large producer of encapsulated 
mains power supplies and d.c. to d.c. converters. 


West Hyde Developments Ltd have been appointed 
agents for the American TEC Company for their 
v.d.u. data terminals. 


Keithley Instruments Ltd. 1 Boulton Road, 
Reading, Berks RG2 ONL, have been appointed 
agents for the Monroe line of scientific and 
statistical programmable caiculators. 


Swisstone Electronics Ltd, 4/14 Barmeston Road, 
London SE6 3BN is a new company which will 
specialize in the servicing of Rogers audio 
equipment. Swisstone have obtained the premises, 
stock and plant of Rogers Developments, now in 
liquidation, and have also retained the services of 
key personnel. 


Omni Components Ltd, 22 Portman Road, Reading, 
Berks, has been appointed a franchised distributor 
for semiconductor products by Thomson-CSF 
United Kingdom Ltd. Thomson-CSF, based in 
France, with U.K. headquarters at Basingstoke, is a 
major European manufacturer of electronic 
equipment and components. 


E. 1. du Pont de Nemours and Company, Post Office 
Box. CH-1211 Geneva 24. Switzerland, has been 
licensed by N. V. Philips of the Netherlands to 
market in Europe a VCR cassette for the half-inch 
Philips VCR format. The Du Pont cassette contains 
"Crolyn" magnetic tape, a chromium dioxide tape 
developed by Du Pont. The cassettes will be 
available with playing times of 30, 45 and 60 
minutes. Du Pont has previously been licensed to 
market VCR cassettes in the United States for 
Philips Broadcast Equipment Corporation. 


wear э. 
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News of 
the Month 


Video editing for BBC 
External Services 


By late 1977 staff at the BBC's External 
Services in Bush House will be 
supplementing pen, paper and type- 
writer with a l4in video screen. Тһе 
Corporation is to modernize its produc- 
tion and distribution of news and 
current affairs at Bush House by 
installing a £1.2M ITT computer-based 
news distribution system. Instead of 
conventionally producing the material 
and stenciling it for distribution to 
various language services for transmis- 
sion, the news staff will feed news 
stories, talks and features into the 
computer through video display units, 
which have comprehensive editing 
facilities. 

The BBC decided on the new system 
as a means of speeding up the complex 
machinery of its external broadcasting 
operation, which is in action round the 
clock seven days a week, uses 39 
languages and has an output of almost 
700 programme hours each week. 
Display terminals for the news distribu- 
tion system are being supplied by Delta 
Data Systems Ltd of London. They are 
to supply 47 of their type 4000 v.d.us as 
part of an eventual total of about 240 
terminals to be used for entering, 
displaying or printing information. 


Oilmen on the "рһопе 


Beryl is the first North Sea oil platform 
to be provided with an automatic public 
telephone service. The service is a 
business link but workers on the 
platform will be able to ring their homes 
in the event of urgent personal business. 
The new troposcatter microwave link is 
the first part of a multi-million-pound 
network of off-shore microwave radio 
links being set up by the Post Office. 
The link from Beryl to the Shetiands has 
been in operation since early December 
but was officially opened in mid Jan- 
uary after proving its claimed reliability 
of 99.98%. Sir Edward Fennessy, deputy 
chairman of the Post Office and man- 


aging director of telecommunications, 
inaugurated the service by making a 
three-way international ‘phone call 
from the Post Office Tower, London. 
The call linked him with the Beryl 
platform and with Mobil’s headquarters 
in New York. 

Because the oil and gas production 
platforms are well out of sight of land, 
microwaves, normally used for line-of- 
sight communication, are scattered by 
turbulence in the troposphere and as a 
result become “visible” to aerials 
beyond the horizon. Focal points of the 
new off-shore network are two radio 
stations, strategically sited to serve 
almost all the British sector of the 
northern North Sea gas and oil field 
areas. One station, the control centre, is 
sited near Fraserburgh, Aberdeenshire. 
The other is on South Shetland. 


Oil pollution threat 
reduced 


Electronics is helping to eliminate the 
risk of an oil tanker breaking from its 
mooring during load or discharge, thus 
minimizing the possibility of damage to 
the environment through oil pollution. 
An electrowriting recorder is being used 
to monitor the load on a single point 
mooring buoy about four miles off the 
English coast near Grimsby. The 
recordings are also expected to produce 
substantial economies in mooring line 
costs for terminal operators by enabling 
them to predict to a certain degree the 
safe working life of the mooring lines. 


Aerials at the new radio station on 
South Shetland (see news item) one of 
two shore stations for the new network 
of radio links with oil platforms over the 
northern sector of the North Sea. 
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The equipment uses a load transducer 
attached between the buoy mooring lug 
and the mooring rope. The signal from 
the transducer is fed into a combined 
encoder/transmitter unit and is then 
received on shore and decoded to 
provide a voltage output proportional 
to the applied load. The load readout is 
recorded on a Servocorder, supplied to 
designers at the British Hovercraft 
Corporation by Environmental Equip- 
ments Ltd. An alarm system working off 
the inkless pen recorder is incorporated 
so that a warning tone can sound at the 
shore station and through the normal 
shore-to-ship radio speech link when 
the strain on the mooring buoy exceeds 
its safety limit. 


Harmony for cables and 
flex 


The publication of three revised British 
Standards dated December 1975 has 
marked an important step towards 
common specifications for wiring 
cables and flex in Europe. In February 
1973, one month after gaining full 
membership of the EEC, Britain became 
a signatory to the Low-Voltage Direc- 
tive (see "Electrical safety, standards 
and the law" Sept. 1975, pp.401-404). 
The main purpose of this Directive is to 
ensure the safety of the user. The 
Electrical Equipment (Safety) Regula- 
tions, which came into force on April 1, 
1976 are among the measures being 
taken to implement the LV Directive. 
The agreement between European 
countries to harmonise standards for 
electrical products has been an impor- 
tant method of ensuring compliance 
with the Directive. The new standards, 
which are being published in the UK as 
revisions to BS6500, 6004 and 6007, can 
be regarded as logical extensions in the 
process of metrication of cable stan- 
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dards which was initiated in the 1969 
edition of the specifications. Members 
of the Electric Cable Makers Confeder- 
ation will be able to provide users of 
cables and flex with any advice or 
guidance they may require on the new 
specifications. 


IEE's director of 
qualifications 


A new director of qualifications has 
been appointed at the Institution of 
Electrical Engineers, London. Mr Allan 
Charles Sensicle, B.Sc., M.LE.E., cur- 
rently director of the Tayside Schools' 
Technology Centre Association, 
Dundee, took up this position in Feb- 
ruary. As director of qualifications, Mr 
Sensicle will be in charge of the depart- 
ment which deals with membership 
matters including the standards of 
educational qualifications and training 
required by the IEE. The department 
also gives advice and information to 
school leavers on careers in electrical 
engineering and provides a continuing 
education service, by correspondence 
course, for electrical engineers. 

When asked about the role engineer- 
ing institutions can play in education, 
Mr Sensicle said: “The low status of 
engineers in industry, science and 
technology indicates some of the atti- 
tudes to professional engineering 
prevalent in Britain today. This gives 
rise to a shortage of recruits, particu- 
larly those of high calibre, into the 
profession. Institutions can do a lot to 
show the relevance of applied science 
and its importance to society. In 
showing that engineering is human and 
exciting they can demonstrate that 


Lightweight stabilized antenna and a 
high performance transmitter-receiver 
which make extensive use of digital 


techniques are used in the new Plessey . 


AWS-5 tactical radar system. A con- 
tract was recently awarded to Plessey 
by the Royal Danish Navy for the 
supply of the AWS-5. 


Mr Gilbert Briggs (right) early loudspeaker pioneer, discussing some of the latest 
products of his former employers in the new acoustic engineering bloch at the 
Wharfedale Works of Rank Audio Visual. The building, named Briggs House in his 
honour, was officially opened on December 15, 1975. 


there is likely to be a great deal more 
that educationalists can gain from 
industry and can thereby provide young 
people with a greater understanding of 
the importance of engineering". (This 
month's leader comments on the pay of 
electronics engineers and technicians. 


Data dialled to 
South Africa 


Computer users are now able to send 
data to South Africa on a directly dialled 
call — the first intercontinental Datel 
service to be put on the international 
subscriber-dialled network. Calls can be 
dialled direct to the South African 
towns which are available on ISD from 
the UK. The International Datel 600 
service provides half duplex, serial 
transmission of digital data within the 
speed range of 600 to 1,200 bits/s while 
the Datel 200 service provides full 
duplex, serial transmission at speeds up 
to 200 bits/s. The Post Office are 
advising customers who have not 
previously used any of the international 
Datel services to contact their local 
telephone area offices to make sure they 
have suitable equipment. 


Doubts on UK 
Citizens' Band 


The Home Office still has reservations 
about the introduction of a Citizens' 
Band in this country (see Letters, 
January and March issues). They state 
that at a time when it is difficult to meet 
all the frequency requirements of public 
services and commercial users, and 


strict economy in the use of the 
spectrum is increasingly necessary to 
make existing resources last out, even а 
small Citizens' Band is a luxury we can 
ill afford. In Europe the Citizens' Band 
facility is of comparatively recent origin 
and those countries that allow it have 
not yet been confronted with such 
widespread problems as in the USA 
where the 27MHz Citizens' Band has 
been in use for many years. Neverthe- 
less, the Home Office understands from 
its contacts in three European govern- 
ments that they are concerned about 
the extent of Citizens' Band activity in 
urban areas, where interference to 
television reception seems to be the 
main trouble. According to a late item of 
news, the Citizens' Band licence has 
been withdrawn in Holland and will be 
replaced by a form of amateur licence 
for which an examination pass is 
required. 


Sound ’76 public 
address exhibition 


This vear's exhibition of the Association 
of Public Address Engineers is to be held 
at the Bloomsbury Centre Hotel, Coram 
Street, London УҮСІ, from March 16 to 
18. Admission is free and anyone with a 
trade or professional interest тау 
attend during the opening hours of 10.00 
to 18.00 (final day 10.00 to 17.00). The 
exhibition covers nearly 7,000 square 
feet of stand space and will show 
audio-visual communications and asso- 
ciated equipment. About 30 manu- 
facturers will be participating. Further 
information can be obtained from 
APAE Secretariat, 47 Windsor Road, 
Slough, Berkshire. 
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Frequency modulation illustrated 


Oscillograms obtained using a Fourier synthesizer illustrate the 
significance of sidebands in a frequency-modulated signal 


by P. L. Taylor, M.A., F.I.M.A., F.I.E.E. 


Department of Electrical Engineering, University of Salford 


Textbooks on frequency modulation 
show that if a carrier oscillation of 
magnitude E, and (angular) frequency 
«x is frequency modulated by a sinusoid 
of frequency w, the result can be 
expressed as 


€, = E,cos(u + Bcosost)t...... (1) 


where p, the modulation index, is the 
ratio of the swing in carrier frequency 
ох to the modulating frequency wm. The 
books go on to state that (1) can 
alternatively by expressed as 


e, = E,[Jo(B)cosw,t 

+ J (B) cosa, + о, )t —сов(о, —wmn)t] 

+ (В) (cos(u, + Quo, )t + соз(о, 26, )t] 
+ J4(B)1cos(a, + 3w_)t—cos(w,—3w,,)t} 
SSE MN DM REMI С DNE (2) 


where (В), (8), etc, are Bessel 
functions of the carrier and sidebands 
for modulation index f. Values are 
found from tables. 

It is explained that this represents a 
carrier-frequency oscillation together 
with pairs of sidebands at frequencies 
We Eum We 204, оу Ж 3o, and so on. 


Waveform synthesis 
A student may perhaps be forgiven for 
doubting the "reality" of sidebands; 
after all, some of the early pioneers were 
equally doubtful. However, the signifi- 
cance of sidebands may be illustrated 
with the aid of a Fourier synthesizer, 
which consists of a number of oscilla- 
tors working at successive harmonics of 
some lowest (fundamental) frequency. 
АП the harmonic oscillators are phase- 
locked to the fundamental oscillator. 
There is provision for altering the 
amplitude and also the phase of each 
oscillator, so that for example the third 
harmonic output can be sin3w,,t or 
cos3w,t or any phase in between. Тһе 
primary purpose of a Fourier synthe- 
sizer is, of course, to show that a 
non-sinusoidal: periodic waveform can 
be built up by adding together purely 
sinusoidal waveforms at the fundamen- 
tal frequency and its harmonics, each 
with suitable amplitude and phase. 
Such an instrument can also be used 
to illustrate f.m. as follows. Suppose we 
regard, say, the sixth harmonic oscilla- 
tor as providing a "carrier" of frequency 


о. = бот, then the fifth harmonic has the 
frequency «-«, (where wm is the 
fundamental) and the seventh has the 
frequency w+ wm. Together these 
oscillators can proviae the first pair of 
sidebands.In the same way the fourth 
and eighth harmonic oscillators can 
provide the second pair of sidebands at 
«x + 20; and so on for the higher-order 
sidebands. Thus it is possible to build up 
a series such as equation (2). Fig. 1 
shows the result. The synthesized 


oscillation has a constant amplitude, 
but its frequency is varying. One cycle 


Fig. (а), top. Two cycles of the 
fundamental-frequency oscillation of a 
Fourier synthesizer. Below isa 
synthesized frequency-modulated 
waveform (b) based on a "carrier" of 
six times the fundamental frequency. 
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Fig. 2(a). The top waveform contains 
exactly the same components as the 
waveform (b) below, but with the 


components in the wrong phases. 
The waveform after 
amplitude-limitation (and 
amplification) is shown below (b). 


‘phase/frequency response), 


of frequency variation occurs for each 
cycle of the fundamental. 

Clearly the result is indistinguishable 
from what would be obtained from a 
true frequency modulator. Equally 
clearly, if an f.m. receiver can handle the 
synthesized waveform it can handle the 
other. The converse is also true: if the 
receiver cannot handle the synthesized 
waveform it will distort the “true” 
waveform. For example, if the receiver 
has a restricted bandwidth it will distort, 
the synthesized waveform because it 
rejects the high-order sidebands. It will 
equally distort the waveform from a 
modulator. The sidebands are real, at 
least in the sense that one ignores them 
at one's peril! 

It is not just a question of adequate 
amplitude bandwidth; the phase 
response is equally important. Fig. 2(a) 
shows what happens if the relative 
phases of the sidebands are altered (as 
might happen in a receiver with a poor 
leaving 
their amplitudes unchanged. Consider-' 
able amplitude modulation has been 
introduced by the phase-shifts. The 
situation is not retrieved by amplitude 
limiting in the receiver shown in Fig 
2(b). On the contrary: there is someth- 
ing clearly wrong with the f.m. infor- 
mation. The illustration is admittedly an 
extreme one, but the moral is clear. It is 
no use measuring just the 
amplitude-bandwidth of a receiver, and 
especially not after the limiter. This 
latter can yield an inflated figure which 
gives no guarantee that the phase 
response is satisfactory. 


Phasor diagrams 

An even deeper insight into the signifi- 
cance of the sidebands is obtainable 
from a phasor diagram. The phasor 
which represents a frequency-modulat- 
ed carrier, equation (1), has a constant 
length А, and rotates with an average 
angular velocity «. Its instantaneous 
velocity varies above and below «, 
because of the modulation. If in the 
usual way a constant angular velocity 
ос is subtracted the phasor simply 
oscillates backwards and forwards so 
that its tip traces out an arc of a circle, 
each oscillation occupying one cycle of 
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modulation. The greater is Q the wider 
the angle of swing and the larger the arc 
of the circle. 

Let us see how the sidebands combine 
to give this result. Subtracting the 
constant value of о, from each of the 


frequency terms in equation (2) leaves 


e, =E,[Jo(B) 

+J (B) {созын t7 cos( —9,,)t) 

+J (В) соѕ20.  cos( -2u,)t] 

+ J(B) {cos3u,, t—cos(—3w,, )t} 

НЕ RU eee ERA. Л (3) 
The phasors corresponding to the terms 
in this series are shown in Fig. 3. In this 


Fig. 3. The sideband phasors combine 
to trace out a circle. 


figure the scaling factor E, has been 
omitted, and positive cosine quantities 
are reckoned upwards. 

Starting from the origin O the first 
term, the carrier, is represented by a 
phasor of length (В) pointing upwards, 
which does not rotate. The first pair of 
sideband phasors each have length 
ЛВ). The upper sideband phasor starts 
off at t=0 by pointing upwards (its sign 
is positive) and subsequently rotates 
anticlockwise (the sign of wm is posi- 
tive). The lower sideband phasor starts 
off at t=0 by pointing downwards (its 


Fig. 4 (below). Oscillograms obtained by 
adding successive harmonic oscillations 
to the x and y plates alternatively, 
representing (a) the carrier, (b) carrier 
plus first sidebands, (c) plus second 
sidebands, (d) plus third sidebands. 
Modulation index B= 1. 
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sign is negative) and subsequently 
rotates clockwise (the sign of wm is 
negative). As these phasors rotate their 
resultant moves from left to right along 
the line BAC. The total length of this 
line is 4J,(B). : 

If Bis small (narrow-band f.m.) J (B) is 
small, and the line BAC is short. It is 
then by itself a good enough approxi- 
mation to a small arc of a circle, and no 
higher-order sidebands are necessary. If 
В is larger then the straight line is not a 
good approximation to an arc; but then 
the second pair of sidebands becomes 
significant. These phasors are both of 
length (В); both start off at t=0 by 
pointing upwards (both their signs are 
positive). At t=0, therefore, the resul- 
tant of this pair of phasors raises the 
centre of the straight line, point A, up to 
E: 

The resultant of the second pair of. 
phasors, as they rotate clockwise and 
anticlockwise respectively, always lies 
along a vertical line. These phasors are 
rotating at twice the velocity of the first 
pair, with the result that, when they are 
added in, the outer ends of the line BC 
are bent downwards to the points D and 
F respectively. Thus the resultant of all 
the phasors considered so far traces out 
the parabola DEF. The third pair of 
phasors, like the first, have a resultant 
which always lies on a horizontal line. 
Adding them in tucks in the points D 
and F to G and H, and broadens out the 
arc in the region of the apex E. If, as in 
Fig. 3, the third pair of sidebands are the 
last significant ones, the arc GEH is part 
of a circle. (Note the general rule that 
the odd-order pairs of sidebands pro- 
duce horizontal deflections, even-order 
pairs produce vertical deflections.) 

Diagrams such as Fig. 3 are difficult to 
sketch and tedious to compute and plot; 
which is where the synthesizer can help. 
Fig. 4 shows successive stages for the 
case B = 1. In (a) the c.r.t. spot is moved 
upwards, using the y-shift control, by an 
amount (1) to represent the tip of the 
carrier phasor. In (b), the fundamental 
oscillator is applied-to the x plates to 
produce a horizontal deflection of 
peak-to-peak amount 5J,(1). In (c), the 
application of the second-harmonic 
oscillator to the y plates to produce a 
peak-to-peak vertical deflection of 
4J,(1) bends the straight line into an arc. 
Finally, in (d), addition of a small 
amount of third-harmonic oscillation to 
the x plates rounds off the arc into a 


Fig. 5 (right). A much larger number of 
sidebands is required when [| — 5. Each 
picture is numbered according to the 
order of the sideband added. The 
appropriate values of the Bessel 
functions are: 

Аб) = –0.178, Ji (5) = —0.328, 

J4(5) = 0.047, 

J,(5) = 0.347, J4(5) = 0.391, J5(5) = 0.261, 
J,(5) = 0.131, (5) = 0.053, J.(5) = 0.018, 
Jy(5) = 0.006 
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circle. For B=1 only sideband-pairs up 
to the third are important. 

Fig. 5 shows the case B=5. A much 
larger number of successive harmonics, 
applied alternatively to x and y plates, is 
required to produce a movement of the 


i s | ur IE y i t c.r.t. spot round a much greater arc of a 
i ; M : circle. These pictures show quite clearly 
MS A н bey eet at иат М | Ми AME S bes маз pr E o nie why (a) a larger number of sidebands is 


required if the modulation is increased; 
(b) the upper and lower sidebands of a 
pair always have the same amplitude; 
(c) if Bis changed then the amplitudes of 
all sidebands must change- it is not just 
a question of adding in extra sidebands 
as В is increased, leaving existing ones 
unchanged; and (d) the amplitude of the 
earrier must also change. 
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Books Received 


Transmission and Display of Pictorial 
: Information by D. E. Pearson attempts to 
КС: EET SAT AA RE ede | : explain the principles of electronic systems 
- PT PTS : which process, store and transmit informa- 
tion ultimately entering the human eye. 
The book starts with a mathematical 
analysis of images and then covers the 
| properties of the eye affecting system 


КОТ te 


design. Subsequent chapters discuss scan- 
ning, reception and display of monochrome 
pictures, transmission of monochrome 
information, displays in colour and the 
transmission of colour information. A 
concluding chapter deals with the subjective 
assessment of picture quality. Price £5.95. 
Pp. 225. Pentech Press, 8 John Street, 
London WCIN 2HY. 


Guide to Amateur Radio by Pat Hawker 
G3VA (16th edition) has been published by 
the Radio Society of Great Britain. The 
publication has been enlarged and revised to 
incorporate the latest trends in amateur 
radio such as the greater use of single 
sideband techniques. A new chapter on 
amateur radio equipment includes a survey 
of over 160 receivers, transmitters and 
transceivers. Price £1.10 (post paid). Pp. 112. 
Radio Society of Great Britain, 35 Doughty 
Street, London WCIN 2AE. 


Light Sense bv Integrated Photomatrix is a 
handbook of optoelectronic devices and 
systems. The text starts with the facts of 
light and progresses through the detection 
process, the technology, integrating detec- 
tion and the  light-activated switch. 
Subsequent chapters cover self-scanned 
arrays, camera systems and special space 
applications. The book is well illustrated 
with circuit diagrams, graphs and block 
diagrams, and several industrial systems are 
described. A concluding chapter gives IPL 
product data. Price £2.50. Pp. 147. Integrated 
Photomatrix Ltd. The Grove Trading Estate, 
Dorchester, Dorset. 
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Letter from America 


Last November, the first newspaper 
production operation in the world to be 
controlled through a communications 
satellite was officially dedicated by Dow 
Jones & Co., publishers of the Wall 
Street Journal. The journal is set in type 
in Chicopee, Massachusetts and fac- 
similes of full-size pages are sent via 
Westar I to another plant in Orlando, 
Florida — about 1,200 miles away. The 
reproduction proofs are individually 
wrapped around a transmitting drum 
and a light beam scans the page at 800 
lines per inch, converting the print to 
electrical impulses. Transmission rate is 
150,000 bits per second to Westar, 22,300 
miles over the Equator, which relays the 
information to the earth station at 
Orlando. The receiving unit then con- 
verts the impulses back into light, 
which exposes the image on page-size 
(15 by 26 inches) sheets of film in an 
average time of three minutes. The 
developed film is laid over a sheet of 
treated aluminium to make a lithogra- 
phic plate, which is then attached to the 
printing press. The earth stations use 
10-metre diameter dish aerials and the 
electronics have automatic switchover 
based on fault monitoring of selected 
sections. The engineers responsible, the 
American Satellite Corporation, have 
supplied a number of similar satellite 
links to the US Government. 


The NQRC (National Quadraphonic 
Radio Committee) has now presented 
its report to the Federal Communica- 
tions Commission concerning the feasi- 
bility of quadraphonic broadcasting. A 
long series of tests included subjective 
listening to closed-circuit and over- 
the-air transmissions from five different 
proposed f.m. broadcast systems. There 
were seven panels, composed of nearly 
100 engineers and other representatives 
of the industry. A considerable amount 
of data was collected and the report 
states: "The subjective tests positively 
demonstrate the compatibility, the 
feasibility and practicality of quadra- 
phonic broadcasting. Specifically, the 
requirements for interconnecting faci- 
lities and broadcast transmitters were 
examined and it was concluded that the 
state-of-art equipment is sufficient to 
perform the quadraphonic service... 
The NQRC’s results are not intended to 
recommend a specific system but are 
intended to replace a Federal Com- 


mittee of Inquiry, and the FCC should 


пом be in a position to propose rules for 


” 


this new service.” Elsewhere in the 
report it is stated: “To accommodate a 
quadraphonic service, modulation 
levels must be reduced and noise levels 
increased. However, the reduction in 
signal to noise is not large enough to 
significantly reduce the coverage of 
existing stereophonic services.” 


Since Tesla’s day, the possibility of 
transmitting electrical power through 
the air has fascinated engineers all over 
the world. Much has been achieved with 
microwaves and waveguides but some 
very ‘promising results have been 
obtained with electromagnetic beams 
and large parabolic dish aerials in 
experiments conducted in the Mojave 
desert. The engineers responsible are 
from the California Institute of Tech- 
nology and Raytheon’s Microwave and 
Power Tube Division, but the work is 
being sponsored by NASA. The object is 
to develop equipment capable of trans- 
mitting power from a solar energy 
collector in space to a receiving station 
on earth. According to Peter Glaser of 
Arthur D. Little Inc., a typical satellite 
using a 10cm microwave beam could 
provide 10,000М\ and a network of 
such satellites could provide enough 
power to meet a significant portion of 
the foreseeable US demands. The dis- 
tance covered and the power transmit- 
ted in the Mojave experiments are 
relatively small — 30kW of d.c. power 


‘Citizens’ band transceiver from 
Canada, the PocketCom. Usesa 
large-scale i.c. to provide two channels 
of 100mW r.f., crystal-controlled. 
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over 1.54km — but this is only the 
beginning. The transmitter uses a 
klystron with a maximum output of 
450kW at 2.388GHz, а 26 metre-dia- 
meter parabolic reflector aerial and a 
100ft collimation tower. The receiving 
aerial consists of dipole rectifiers separ- 
ated one-half wavelength from each 
other. Present collection efficiency is 
82%, but is is stated that this will be 
improved to 90% as the Schottky barrier 
diodes used are potentially extremely 
efficient. 


The year 1975 saw the sudden 
extraordinary rise of interest in CB 
(Citizens' Band) radio and old-estab- 
lished firms are competing with 
newcomers in a frantic rush to get a 
share of the market. A Personal Com- 
munications Show (PC-76) is to be held 
in Las Vegas at the end of March and 
plans are under way for a New York 
Show later. А new trade publication — 
Communications Retailing — was 
launched last October and another one 
is due to appear soon. There are already 
about six million CB radios in use, from 
85 manufacturers (or importers) giving 
the "Cb-ers" a choice of more than 500 
different models! If all the optimistic 
1976 forecasts were added together, the 
total sales would be over $800,000,000, 
but a more realistic figure would be 
$400,000,000 — which is still a lot of 
money even for this affluent society! 
Most CB equipment is designed to fit 
into a car, with only about 596 hand-held 
models. One of the smallest is the JS 
& A "PocketCom" which measures 
only 5% by 1% by %in. It uses a 
large-scale i.c. and the r.f. output is 100 
milliwatts. Among the features are a 
beep-tone paging system, switch-se- 
lected two-channel operation (crystal 
controlled), a l.e.d. low-battery warning 
indicator, squelch control, and a 60dB 
a.g.c. circuit. Sensitivity is quoted as 
"better than 1 microvolt" but no noise 
figures are given. 

What has caused this tremendous 
interest in CB? Some say the truckers 
(lorry drivers) were the first people to 
find out how useful two-way radio 
could be when they wanted to buy 
petrol during the fuel shortage, and to 
warn each other of police radar traps! 
Be that as it may, these days all kinds of 
people use CB — salesmen reporting to 
the office, security patrols in apartment 
complexes, workers on construction 
sites, housewives and students — 
anyone who can afford to buy one. No 
licence is required for outputs below 100 
milliwatts. There is a recognised 10 
code: for example, 10-4 means yes, 10-30 
means danger and 10-33 help me quick. 
Truck drivers have been mainly 
responsible for the colourful but 
expressive vocabulary. For instance, 
"Plain Wrapper” means a police car 
with no markings, a "Seat Cover" is a 


passenger ~ usually female, and а 
"Pregnant Roilerskate" is — you've 
guessed it — a Volkswagen! 

G. W. Tilleit 
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Progress in Teletext 


The views of broadcasters, equipment 
makers, device designers and the Post 
Office were fully aired at an IEE 


Colloquium on broadcast and wired : 


teletext systems, held in January at 
Savoy Place. 

The morning session was devoted to 
papers on the organization and trans- 
mission of teletext. John Chambers of 
the BBC Research Department 
described a technque for measuring the 
quality of the data signal by means of an 
"eye" display, also referred to in the 
summary of a paper by Bernard Rogers 
of Rank Radio International. The dia- 
gram in Fig. 1 shows that when the 
edges of the data bits have been 
distorted, due to amplitude/frequency 
response inadequency, group-delay 
inequalities, noise or multipath propa- 
gation, the "eye" aperture reduces in 
height. A pseudo-random pulse 
sequence is used and the eye pattern of 
the data from one line held on a storage 
display for recording or inspection. Mr 
Chambers described a number of varia- 
tions on this theme. 

Mr Chambers also pointed out that 
when regional transmitters carry 
networked programmes from London, 
the teletext signal is transmitted with 
them but that, as no special equalization 
equipment is used, the data is degraded, 
restricting the service. When teletext 
emerges from the experiment stage, its 
digital nature will enable local engin- 


eers to regenerate the data in video 


form prior to transmission. It has also 
been found that translators, which 
receive the broadcast signal and re- 
transmit it without detection and 
re-modulation, do not significantly 
degrade the teletext data waveform. 

S. Fedida, of the Post Office Research 
Centre, read a paper on the Viewdata 
system, which was described in WW, 
Nov. 1975. This interactive system has 
an enormous potential data base which, 
if thoroughly catalogued and indexed, 
will provide extremely rapid access, 
very simply. A Viewdata terminal was in 
the exhibition and many private ter- 
minals are now in use experimentally, 
including one in Brussels. 

BREMA have produced a market 
research report, in which it is pointed 
out that a considerable amount of 
publicity for teletext is absolutely 
essential — one exposure to the system 
interests people, but the impression 
quickly fades. However, it appears 
already that 12% of people who have, or 


will soon have, a colour receiver say 
they will buy teletext equipment. 


Reception 

Receiver and decoder design was dis- 
cussed in the session under the 
chairmanship of Bernard Rogers, who 
made some general comments in his 
opening address. His main point was 
that the industry should not aim for 
standardization in techniques too pre- 
cipitately. A number of design options 
are still open and the best solutions 
have yet to be found. For example, the 
question of data storage may be solved 
by r.a.ms., but serial storage is not 
completely out of court (charge-cou- 
pled devices were mentioned by R. 
Parsons): large-scale integration of 
current decoding circuitry is important, 
but the microprocessor may well be a 
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good alternative. In the’ television 
receiver itself, a good group-delay 
performance can be obtained by the use 
of acoustic  surface-wave filters, 
although conventional tuned circuits 
with correction might be better. 

J. Schaffer of Decca was of the 
opinion that a.s.w. filters were essential 
for i.f. amplifiers, saying that a group 
delay of less than 50ns is needed. His 
view was that synchronous demodula- 
tion was preferable to the envelope 
detector in its provision of equal 
positive and negative going data edges. 
It also reduces the effect of overmodu- 
lation, which can produce teletext 
vision interference on sound. Mr 
Schaffer also contended that a static 
data slicer (the circuit which extracts 
data from the video signal by “slicing” it 
at half amplitude) does not take 
account of varying signal levels and 
should be discarded in favour of the 
adaptive type, which is also able to 
reject low-frequency interference. A 
suggested circuit is shown in Fig. 2. 
Some encouraging evidence was given 
on the robustness of the teletext signal, 
the diagram in Fig. 3 showing that a 
good teletext display is often seen when 
the received signal is of too low a level 
for an acceptable television picture. The 
graph takes no account of multipath 
propagation, which can render a high 
level signal quite useless for teletext, 
although this would only happen rarely. 

Papers from G. Crowther, J. Kinghorn 
and G. Summers of Mullard and R. 
Parsons of Texas Instruments illustrat- 
ed two approaches to the integration of 
decoding circuitry. Mullard have three 
decoder ics, the "front end", which 
operates on the video input to produce 
clocks, syncs and data, being fabricated 
with linear bipolar devices, while the 
digital data acquisition and control 
sections are in LOCMOS. Texas use a 
variety of i.c. techniques and produce 
the Tifax module, which consists of 14 
іс on a printed circuit board. TI obtain 
their character rounding by accessing a 
fast (180ns access time) character-gen- 
erator r.o.m. twice. 


In brief 


9 In reply to a French observer, it was ` 
mentioned that the CCIR and EBU are 
considering the implications of teletext 
on international standards. 

® The only way to transmit teletext on 
525/60 systems is to reduce the data rate 
and number of data lines. 

Ф A plea of "Guilty" was entered by the 
assembled experts when accused of 
confusing us with differing keypad 
layouts. This will be rectified, the 
delegates were assured. 

Ф Twenty-five organizations have 
already signalled their willingness to be 
information suppliers of Viewdata. 

® The independent television com- 
panies are already experimenting with 
teletext advertisements. PRD 


Letters 10 
the Editor 


MICROPROCESSORS 
OVERSOLD? 


Much of the published material on 
microprocessors can be misleading. We 
are told that this device has considera- 
ble computing power. It most certainly 
has, but only when surrounded by many 
more times the cost in other items. It 
must be made quite clear that the 
microprocessor chip on its own will do 
little or nothing; only when it is 
surrounded by many more chips can 
one start to think about the central 
processor unit doing something. At this 
stage thinking has to start in terms of 
what is now required to make this 
microcomputer (a much more correct 
description) work. 

Now comes the shock situation, not 
only in engineering time, but also in 
many cases the cost of external devices 
required to make it do simple exercises. 
Memory has to be programmed, which 
means detailed software to be written 
and proved; some means of communi- 
cating with the microcomputer has to 
be devised; and input and output ports 
have to be interfaced to the system 
under control so that information can 
be fed in and the result of computation 
fed out. For more complex operations, 
items like teleprinters, c.r.t. terminals 
and magnetic stores all have to be 
considered as input/output ports to the 
microprocessor. 

The microprocessor is here to stay so 
let's set about using it in an intelligent 
way and dispose of the image that as a 
chip it is a cure for all ills. If any of your 
readers are interested in forming into a 
society to spread the good news on 
microcomputers, their problems, their 
uses, programming them or even giving 
them up, then if they would care to 
contact me I am prepared to do some of 
the work in getting all of us who are 
learning together so that our labours 
may be made less difficult. 

C. A. Hill, 

Hepworth Electronics, 
Worcester Road, 
Kidderminster, DY10 ІВС. 


' AUDIBILITY OF PHASE 


DISTORTION 


The article by H. D. Harwood in the 
January issue on the non-audibility of 
phase distortion on programme! makes 
me feel in the position of being one- 
eared in the country of the deaf! As 
Geoffrey Horn pointed out some while 
ago’, a high quality (reasonably phase 
linear) microphone feeding a Quad 
electrostatic loudspeaker produces a 
sound which is quite obviously different 
in quality when the speaker is connect- 
ed in one phase than in the other. I 
suggest that your readers in a position 
to do so try this test; it convincingly 
demonstrates that the ears can hear 
phase on good quality musical pro- 
gramme. 

I suspect that most experimental 
reports purporting to prove that phase 
response is inaudible (provided that the 
rate of change of phase with log-fre- 


„quency is not large)? on programme 


are simply demonstrating the inade- 
quate quality of programme used. One 
source of poor programme is the use of 
microphones with a poor phase 
response and polar diagram at high 
frequencies, since phase errors are 
particularly noticeable on microphones 
with outstanding phase response in the 
extreme treble. Another: source of 
degradation may be tape recording, 
which: introduces phase degradation 
and also tends to "squash" high fre- 
quency information that may be impor- 
tant unless recording levels well below 
commercial practice are used. A third 
important source of degradation is the 
power amplifier. My experience shows 
that most commercial power amplifiers 
(even those that measure well in 
conventional tests)! introduce pro- 
gramme degradation considerably in 
excess of the changes produced by 
simple phase inversion. Without stating 
precautions taken to remove the effect 
of these variables, subjective tests on 
phase audibility cannot be evaluated 
sensibly by readers. 

Readers wishing to inform them- 
selves about conditions under which 
phase is known to be audible will find 
the two surveys in references 5 and 6 
particularly informative. For example, 
it is known that the subjective audibili- 
ty of second harmonic distortion on 


` sinewaves depends on the phase rela- 


tionship between the fundamental and 
second harmonic; this effect is not one 
involving a change in the envelope of a 
signal. 

Phase response is particularly impor- 
tant in the high frequency region above 
5kHz, where it is possibly used’ to aid 
vertical sound localisation. A resonant 
all-pass network of the type shown in 
the figure can cause a "shrieky" quality 
that is difficult to tame even with a 
heavy treble cut. Such all-pass reson- 
ances give many pickups their distinc- 
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tive sound quality despite resonably flat 
frequency responses. 

Harwood! is perfectly correct in 
observing that straightforward phase 
response plots are almost meaningless, 
since their appearance is drastically 
modified simply by introducing a con- 
stant time delay. Probably a group delay 
plot is the most unambiguous presenta- 
tion of phase response effects. 

The argument is used in ref. 1 that 
very poor phase responses associated 
with room reflections or interference 
effects are not audible, and so phase 
response is unimportant — this is just 
wrong! I don't think that anyone claims 
that phase response on its own must be 
linear quite irrespective of whatever the 
frequency response is. It is quite 
possible that to each ragged frequency 
response there might be an optimum 
phase response, which will not general- 
ly be linear unless the frequency 
response is flat. For example, it has been 
suggested that the ears can hear the 
high-frequency phase response of 
speakers despite the effect of room 
reflections by looking at the signal. 
following a transient for a period too 
short to include the arrival of delayed 
room reflections. 


bypass 
o 


Resonant all-pass circuit, with variable 
Q control and bypass switch. 


Finally, it may be! "very difficult to 
see how (phase) can be effective (on 
stereo image formation) above about 
2kHZz", but experimental studies on the 
effect of interspeaker phase on one-oc- 
tave bandwidth signals* do report such 
effects at both 4kHz and 8kHz. Diffi- 
culties in understanding (and human 
hearing is full of them) should not make 
us ignore experimental results because 
they do not fit our present conceptual 
framework. A new conceptual 
framework (picturing the.ear as a 
"bispectral' analyser as well as a 
spectral analyser) that does predict 
audibility. of phase effects at high 
frequencies has been derived by the 
writer and submitted elsewhere for 
publication. И 

It is, of course, impossible ever to 
prove that some defect (e.g. of phase 
response) is inaudible, and the very 
greatest care is required in attempting 
to show that the defect is below a 
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practical threshold of audibility. It is 
true that phase response defects are 
subtle compared to many other defects 
afflicting current programme material 
and hi-fi equipment, but they are 
audible under some high-quality pro- 
granime conditions. 

Michael A. Gerzon, 

Mathematical Institute, 

Oxford. 
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Mr Harwood replies: 
I note that Michael Gerzon can detect 
the difference in the quality of mono- 
phonic programme when the terminals 
of a loudspeaker are reversed. He 
mentions that this can be clearly 
demonstrated using a reasonably 
phase-inear microphone feeding а 
Quad electrostatic loudspeaker. 1 have 
carried out such tests under controlled 
conditions in a listening room but no 
one from a team of fifteen experienced 
listeners was able to detect any effect. 
This does not necessarily mean, of 
course, that no one else could have 
heard it, but it leads me to believe that 
-those who can hear such effects must 
' represent a very small proportion of the 
population. 

He mentions the effect of phase 
relationship on the audibility of the 
second harmonic of a sine wave. I agree 
that this can occur; it is one of the sharp, 
relatively narrowband effects to which I 
referred. However, they do not appear 
to be audible on programme. 

My view that phase information 
above 2kHz is relatively unimportant 
was based on a number of articles in the 
literature including some work! of my 
own. This was concerned with the 
permissible phase shift between the A 
and B channels of a stereophonic 
system and was used by the EBU in 
setting international tolerances; it 
showed that the permissible phase 
change at high frequencies was set, not 
by stereo effects, but by the mono- 
phonic compatibility when the two 
channels were added. 

Michael Gerzon quotes a BBC Re- 
search Department report? against this 
view but Fig. 2 in the report shows that 


when octave bands of speech are 
applied with equal amplitudes to two 
loudspeakers such that one channel is 
186? out of phase with respect to the 
other, the images extend right across 
the stage for frequencies up to and 
including 2kHz but that above this 
frequency the image is substantially 
central and relatively narrow. Hence 
my conclusion that phase has little 
apparent effect above 2kHz. 

Clearly the argument concerning 
linear phase is unresolved. 

May I take this opportunity to say in 
reply to Mr Bowers' letter in the 
February issue (p.44) that I consider the 
linear-phase theory to be worthy of 
careful consideration and certainly not 
a "gimmick" as in the subheading 
inserted by the editor. I was considering 
the subject from an academic stand- 
point snd made no reference to any 
manufacturer or specific loudspeaker. It 
is fair to add that the opinions expressed 
were based upon work carried out 
before the В & W loudspeaker was 
available. 
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BAIRD'S RECEIVER 


In their article in your January issue, 
"John Logie Baird and the Falkirk 
Transmitter," the authors seek to 
discover the methods used by Baird for 
his first public demonstration in 1926. 1 
suggest that one conclusion from this 
survey must be that the receiver 
illustrated, now in the Science Museum, 
is incompatible with any of the 
transmission systems discussed, since 
this receiver is known to have a single 
spiral of 30 holes as opposed to the 8, 16 
or perhaps 32 lines used for the picture 
generation. This does not bring us 
nearer to the truth, but even if the 
receiver at the Museum is not original 
(and indeed there are some reasons for 
doubting it) a receiver purporting to be 
such, and illustrated in The Times only a 
week after the demonstration, also 
appears to be quite small and compact 
judging from the cabinet, which is all 
that can be seen. It is difficult to imagine 
this could contain the complexity of 
wheels and discs shown in Fig. 4 and 
one is tempted to surmise the use of a 
simple single-spiral disc of perhaps 32 
holes which would of course nearly fit 
the suggested 32-lens single-spiral 
transmitting disc illustrated in Fig. 2. 
However, one appreciates that so far 
there is little solid evidence. 

One clue only touched on lightly is 
the statement that a model of the 
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"original transmitter" was presented to 
Glasgow University as early as 1927. It 
is said that some parts of it are still in 
existence, but the implication seems to 
be that nothing significant (such as the 
scanning system) has been preserved. 
How does this come about? Can the 
University help us here? TE 
The authors are to be complimented 
on their careful research including the 
discovery of the little-known “Falkirk 
Transmitter” and maybe they will have 
more to reveal in the future. 
T. H. Bridgewater, 
London, NW7. 


We apologize that the photographs above 
the captions Fig. 6 and Fig. 7 on p.46 of the 
article were transposed. — Ed. 


DAA 


CITIZENS’ BAND 
WANTED IN UK? 


If low cost Citizens’ Band radio facilities 
were extended to the UK I am sure they 
would not be unduly abused (Letters, 
Jan. issue). Among those benefitting 
would be weekend mountaineers, sai- 
lors, and others indulging in outdoor 
sports where accidents happen and time 
is lost searching for the incident. Sports 
and outdoor show organisers would 
also benefit — as is evidenced by the 
illegal use of small handsets at such 
events. 

1 cannot believe that the amateur 
radio fraternity would suffer in any way 
as those seriously devoted to radio 
communication would surely be put off 
by the low power and other restrictions 
of CB radio. So far as "Smokey Bear" 
messages are concerned, offenders 
could be charged with impeding the 
police in the execution of their duty, 
with a suitable fine as penalty. 

Let us hope that the Home Office 
comes up with a suitable system so that 
the present impossibly high cost of a 
short range, light weight, low power 
radio telephone could be avoided by 
those who do not require the high 
standards of performance given by the 
present business radio type of equip-: 
ment. 

Walter Webber, 
Long Ashton, 
Bristol. 


Editor's note: Mr J. R. Brinkley, chairman 
and managing director of Redifon Telecom- 
munications Ltd and a well known pioneer in 
the development of mobile radio in the UK, 
made the following remarks when opening a 
recent IERE conference on civil land mobile 
radio. " .. . There аге now about 4 million 
vehicles in the US equipped with Citizens' 
Band 27MHz mobile radio and the numbers 
are increasing by about 750,000 per year. So 
great has the recent growth been that the 
FCC has decided to increase the number of 
channels available to the service by 12. The 
demand for quartz crystals caused by this 
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development is now in excess of 9 million per 
year and rising. Urgent consideration is 
therefore being given to providing Ls.i. 
synthesizers for the equipments to reduce 
this phenomenal demand for individual 
channel crystals . . . If a parallel Citizens’ 
Band development had been taking place in 
the UK there would now be probably some 
500,000 vehicles equipped with CB radio, 
many more than currently fitted under the 
present conventional licensing basis. This US 
development is interesting from two points 
of view. First, it seems to argue that there isa 
very large pent up demand for mobile radio. 
Secondly, it indicates that a tremendous 
utilisation can be got out of 12 channels. АП 
this on a.m. too! Should we, I wonder, 
introduce Citizens' Band radio in the UK? On 
the face of it I cannot see why not. I feel it 
might well be a very healthy development." 


STEREO NOISE LIMITER 
IMPROVEMENT 


The two circuit ideas shown on p.474 of 
the October issue can be developed and 
combined in an interesting way. The 
dynamic noise limiter offered by Mr 
Richter is not really satisfactory as it 
stands since the switch-over from 
stereo to mono, even at low volume 
level, can be disconcerting to say the 
least. 

However, the hiss which he is 
attempting to remove by this means is 
precisely an antiphase effect; thus a low 
pass filter, designed along similar lines 
to Mr Oldfield's stereo rumble filter, will 
remove it — with very little detriment to 
the overall signal. The f.e.t., driven by 
the amplifier output (or whatever — I 
prefer to drive it direct from the tuner), 
is now used to switch the filter into 
operation rather than to switch over to 
mono. 
` The component values shown in the 
circuit give very good results, and it was 
found that with a 2N3819 taken at 
random switch-over occurred abruptly 
at V, about -2У. Operating the f.e.t. 
from the positive line, as shown, 
facilitates switching the device in and 


out. q^ 
Тһе bypass capacitor for non-filtering 


operation, 10nF, requires a resistor 


(2k2) in series with it to prevent 


'excessive lowering of the input impe- 


dance at high frequencies. Otherwise 
the circuit is the low-pass corollary of 
Mr Oldfield's. 1 feel. that the simple 
ingenuity of his circuit deserves consi- 
derable commendation. 

Giles Hibbert, 

Blackfriars, 

Oxford. 


PHASE AUDIBILITY: 
RATE OF CHANGE 


I have in my laboratory a Fourier 
synthesiser, consisting of a fundamen- 
tal oscillator at a frequency of 256Hz 
and harmonic oscillators up to the 
twelfth, all phase-locked to the funda- 
mental. It is possible to alter 
independently the amplitude and phase 
(through a full 360°) of each of the 
harmonic oscillators. Thus it is possible 
to synthesise a wide variety of 
waveforms’, for listening tests. 

The consensus of opinion among my 
colleagues is that the tonal quality of a 
sound depends solely on the amplitudes 
of the harmonic components and not on 
the phases. The phase of any harmonic 
may be altered individually by any 
amount without, apparently, altering 
the tonal quality. This applies when the 
phase-control knobs are stationary; 
while any one of them is being moved, 
i.e. while there is a rate of change of 
phase, the ear readily detects that 
"something is happening" (it is difficult 
to describe’ the effect in words). But 
since rate of change of phase is syn- 
onymous with frequency it is arguable 
that the detectability of the effect is due 
to the fact that a harmonic component 
becomes slightly inharmonic while the 
phase knob is being rotated. 

The effect is very similar to that 
caused by any movement in the labora- 
tory where the tests were carried out. 
This is acoustically quite lively, so that 
there must have been a marked stand- 
ing-wave pattern, which would alter as 
a result of movement by anybody in the 
room. What seems to me surprising is 
(a) the sensitivity of the ear to move- 
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ment, and (b) the fact that when 
movement ceases the sound appears to 
revert to its original tone quality, in 
spite of the fact that in this case one 
would expect the amplitudes as well as 
the phases of the harmonic components 
to have altered at the position of the ear. 
These were all rather rough experi- 
ments, and 1 hope in time to do 
something more precise. But the fact is 
that we know so little about how the ear 
and brain perceive sounds that we do 
not even know what are the crucial 
experiments we should perform. 
P. L. Taylor, 
University of Salford. 


* See Mr Taylors article "Frequency 
modulation illustrated" in this issue. — Ed. 


TV SOUND: BOOSTING 


WEAK SIGNALS 
Im———— — — — 


I have noted with interest the recent 
articles on television tuner design (Oct. 
1975—Jan. 1976 issues), especially with 
reference to television sound reception. 
In ihis area of Ireland the cross-channel 
u.h.f. TV stations provide alternative 
programmes — if they can be received. 
U.i..f. signals in the 600MHz region from 
a ,00kW е.г.р. transmitter 120 miles 


-away are uSually very weak and suffer 


fron severe tropospheric fading, even 
at elevated sites. From experience I 


have found that only at 1000ft а.5.1. are 
signals acceptable. 


Those of us at lower altitudes receiv- 
ing u.h.f. signals have to cope with 
signals on television receivers that are 
loaded with noise to say the least. I have 
been experimenting for some time in 
order to get less noisy reception and 
offer the following comments. 

st extreme distances fading occurs 
on signals at different rates at different 
frequencies and this includes u.h.f. 
television signals. Even when receiving 
steady but noisy video signals the audio 
sigaals are usually quite noisy also, not 
due to deficiencies іп the f.m. system 
bui to the fact that they are attenuated 
in the inter-carrier sound detection 
process. Having a few various u.h.f. 
turers, I tried feeding them directly into 
the input of a sensitive f.m. portable 
(Tandberg ТР41). The reception of 
weak signals using this method was 
much superior to that of the normal 
television receiver, especially when the 
ouiboard tuner was re-aligned to the 
v.h.f.-f.m. band frequencies acting as i.f. 
and detection stages. Mechanical and 
vaiicap tuners gave similar results. In 
fac: when tested on a signal generator, 
sigaals of 3 to 5 microvolts of sound 
cairier in Band 4 gave good acceptable 
sigaals, and I am sure these figures 
could be bettered. 

De.:mond J. Walsh. 
Ca.rick-on-Suir, 
Co. Tipperary, Republic of Ireland. 
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Time-code receiver clock — 2 


Control logic and display 


by A. F. Cross, B.Sc. 


Thames Television Ltd 


The control logic is shown in Fig. 10. 


A negative data-strobe pulse from the 
time-code register is applied to the clock 
input of the D-type flip-flop IC,,,. This 
operates as a divide-by-2, and is clocked 
by the data-strobe pulse. If, at the time 
of the data-strobe pulse, the comparator 
logic indicates no disparity between the 
incoming data and the display-dividers, 
a simultaneous reset pulse is applied to 
the clear input of the D-type via gates 
IC a and inverter ІСа Thus the 
clock pulse will have no effect. If, 
however, the comparator is indicating 
disparity, the reset will not be applied, 
and the data strobe will clock the 
D-type into the 1 state. This is 
remembering that a disparity has 
arisen, but no action is taken apart from 
lighting the disparity indicator 


(the benefit of the doubt is given to the : 


display-dividers). One of two things can 
happen on the next code опе minute 
later; if no disparity is signalled by the 
comparator the D-type will be reset, and 
the previous disparity ignored. If a 
second disparity is indicated the reset 
pulse will not appear, and the clock 
pulse will now cause the D-type to 
revert to the 0 state, clocking the JK 
flip-flop ICi» to a I as it does so. With 
the JK flip-flop's О output at 1, gate IC,, 
is enabled and passes 100kHz pulses 
into the minutes and hours-dividers, 
thus advancing the indicated time. 
When the time in the hours and 
minutes-dividers becomes equal to the 
received code, the comparator produces 
an equal signal which resets the JK and 
D-type flip-flops, thus disabling the 
100kHz clock pulses. The inhibit-se- 
conds-output signal from the Q output 
of the JK flip-flop ensures that gate ІС, 4 
in Fig. 3. does not inhibit the 100kHz 
pulse train. The data-strobe signal also 
resets the seconds dividers and 


resynchronizes the 5-decade divider, so. 
long as there is no comparator error 


signal. 

The initial conditions upon switching 
on the clock are provided by Сз, D; and 
the cross-coupled NAND-gate (IC, „) 
bistable. Capacitor Сз, is initially dis- 
charged and presents a 0 to the input of 
ІС, via diode D,. Thus a low reset is 
provided on the clear inputs to bistables 
a and b via inverter IC,,. However, the 


comparison 


rai CODE вла 
ом Зе .. 


Complete clock showing one matrix 
board containing all the circuitry.except 
for the power supply. 


Fig. 10. Control logic. 
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Fig. 11. GMT/BST converter. This 
section adds one to the hours code 
presented to its input, and is essentially 
a simplified binary adder. 


1 


preset condition is also applied to 
bistable a. As Сз; charges its potential 
rises and diode D; ensures that the logic 
0 disappears from the input of IC, (апа 
therefore from the clear inputs of the 
bistables) before the preset is removed 
from bistable a. This bistable is left in 


л 
"E = пе set state, and bistable b in the reset 
2 = he disparity | ill tight, and 
z s state. The disparity lamp will light, an 
2 E: on the first received time code the 
€ 9 display dividers will be set to match it, 
9 rather than the normal running proce- 
dure of waiting for the second received 
code before setting the display dividers. 
The cross-coupled NAND-gate bistable 
is also reset by capacitor C44, and set 
when the © output of bistable b goes 
low, which occurs when the control 
logic is setting the time in the display- 
dividers. The output of IC}, controls the 
blanking input to the b.c.d.-to-7segment 
Б . 
decoder-driver. Thus, on switching оп, 
n the display will be blanked until the first 
m time code is received. 
p Fe : 
2 2 
7 5 
E 9 The GMT/BST Converter, when ena- 
& bled, adds one to the hours code 
9 presented to its input as shown іп Fig. 
- 5 
Component list 
24, 25 10n 13, 14 BC 108 
26 In 15 2N4123 
Resistors (all 4W, 5% unless stated) ы 27 10п 16-21 MPS6534 (Motorola) 
RL2,3  220k 31 220 28 4-20p trimmer 
4 10k 32 56k 29 39p silvered mica (RS Components) Diodes 
5,6 220k 33 4k7 30 500p silvered mica (RS Components) 1,3,4 1М 914 
| ed e n 25 29 silvered mica (RS Components) 2 Light emitting diode: yellow (RS Com- 
33p : ponents) 
A Ri S A 5 ra 10V electrolytic 5,6 Light emitting diode: red (RS Compon- 
: ents) 
П 2k2 4l 470k 35 100p 10V electrolytic 1 OA47 
12 1k5 42 '" 262 36 In 8 Full wave bridge, type REC 76 (RS 
13 4k7 43 470k 37 4.700 16V electrolytic Components) 
14 au 44 ae 38 10и 10V tantalum bead 9 Light emitting diode: green (RS Com- 
15 45 4 ponents) 
16 4k7 46 330 Additionally a 10n ceramic disc across 
17 470k 47 220 Jj the 5V supply at each і.с. is recom- 
18 100k 48 560 mended. 
19 27k 49, 50 27k Display 
20 3M3 51 220 Seven segment le.d. type, Litronix DL 707 
2, Д0 z Ж 2 Integrated circuits (Forward drop 1.7V at 20mA): 6 required 
23 10k 59-64 820 ІС Function Type No 
= K ae dx ; 3,4 TUE MARNE NANN Crystal 
25 _ 4k7 72 180, 4W ‚3,4,5 В r 
2 I5 Er ten MEA pee 67 2-1/P AND SN7408N 100kHz type MG5X (Quartz Crystal Co. Ltd) 
27 10k 74,75 10к skeleton preset А б a d КОР КЬ "Transformers 
2i 5e T B.c.d./7 segment decoder SN7447AN ТІ,2 A ыды T UE 
30 4k7 12, 13 J-K flip flop SN7473N : ju : 
14 D-type flip flop SN7474N Primary: 100 turns 36 s.w.g. (1.42mH) 
7 Secondary: 10 turns 36 s.w.g. 
Capacitors (= 10% unless stated) ^ ү p 5 Exclusive -OR oe 3 Mains transformer 20VA. 9V r.m.s. 
n polystyrene , 21, 22, 23, j 
2 500p Trimmer (RS Components) 25, 26, 27, 28 Decade counter SN7490N (RS Components, уре 204-122) 
3,4,5 100n 29, 30, 31 Divide-by -12 SN7492N 
6,7 5n polystyrene (4n7 + 270p) see text 32 Monostable SN74123N 
8-14 100n 33 One-of-ten decoder SN74145N Aerial 
15 2р2 10V electrolytic 34, 35, 36. 37 8-1/P Multiplexer SN74151N Ferrite rod sin x “sin diameter. Denco. 
16 47 10V electrolytic 38, 39 8-bit shift register SN74164N 
17 33n 40 5-volt regulator LM309K 
18/25: In ) 
19, 20 4р7 35V tantalum bead (+ 20%) 
21 470n Transistors Miscellaneous А 
22 100п Tr 1-8 BC 108 Heais,uk for regulator 8°c/W or better. Mains fuse 
23 In 9-12 254123 3001,45 slow. 
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11. It is essentially a simplified binary 
adder, with modifications to cater for blanking 


the decimal count and twenty-four hour common anode 
LED display 


reset. The BST enable signal is effecti- 
vely a one-bit number which is added to 
the six-bit hours code. With the BST 
enable line at logic 1 (switch open), a 1 is 
added to the GMT code to produce a 
BST output; with the BST enable line at 
logic 0, nothing is added to the incoming 
hours code and it passes unaltered 
through the converter. Gates IC,, to 
ІСьа, ІС, a and ICs, b, с, 4 perform the 
add function. The operation on each bit 
is identical. The first addition is per- 
formed by exclusive —OR gate ІС), and 
the AND gate ICg. With the switch 
closed, a 0 is presented to one input of 
each gate; thus the AND gate is 
inhibited, and the output of the exclu- 
sive —OR gate follows the hours code 
input. With the switch open, a 1 is 
applied to one input of both gates. 
When the hours code 2 input is a 0 the 
BST bit will convert the output of the 
exclusive —OR gate to a 1, but, because 
the code input is low, it inhibits the 
AND gate; no carry is therefore passed 
to the next stage. With the hours code 2? 
input at logic 1, the gates provide the 
required 0 output on the 2? line and a 
carry bit to the next significant level 
where the process is repeated on the 2 
input. Because speed is unimportant, 
this ripple-through technique is quite 
suitable. 


Truth table for multiplex clock 
tput code of + 12 

Digit enabled 
Tens of hours 
Units of hours 
Tens of minutes 
Units of minutes 


Tens of seconds ` 2 et 
Units of seconds Fig. 12. (a) Drive for units. of hours, 


Tens of houis minutes and seconds (3 required), (b): 

Units of hours drive for tens of minutes and seconds (2, 

(х= MC MS CU required), and (c) drive for tens of hours. Fig. 13. Multiplex connection details 
for display which uses a total of six 

anode and seven cathode connections. 
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D 
X 
X 
X 
X 
X 
X 
X 
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hours tens hours units minutes tens minutes units seconds tens seconds units 
driver driver driver driver driver driver 


common anode 


7-segment 
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a b Crd eg 


to segment driver IC 
vía current setting resistors 
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Gate ІС». detects the condition 1010 
(decimal value 10) on the hours-units 
output, produced by a decimal value 9 
input. When this happens the hours 
units must have an output 0000 and a 
carry must be passed to the tens-of- 
hours. А low output from ІС», inhibits 
the outputs of gates IC}, and IC;,, which 
produces the carry 1 from inverter IC; 
for the tens-of-hours adder. Gate ICs, 
detects the decimal value 24 (10 0100) on 


1kHz 
multiplex clock 


©) 
s) | 
(4) (m 
hrs. units e „Юй 


| в, жю 
23 mins. units ae IC34 
E 
.units 
Secs. uni E (5) 
9 74151 
К ж 
hrs. units 
= o LL] 
mins, tens 
@ © 
22 mins. units (1) ICs 
secs.tens 
5) (5) 
secs. units 
(4) 
(7) 
74151 
hrs tens 
Tuta тен 
rs. units 
ОШ сш 
mins. tens 
2 i it т 1С © 
mins. units 36 
secs. tens 9 
(в) Б) 
secs units 
(4) 
Q 74151 
hrs. tens 
(4) Ф 
hrs.units 
= (3) (9 
ins. tens 
2° " © ІСз? © 
mins. units 
(1) 
secs. tens 
EAD (5) 
secs. uni 
(4) 
(7) 74151 


the.output of the adder and inhibits the 
gates IC, and IC;, to produce the 
required all-zeros output. 


Display 


The display can take several forms, 
using either numerical indicator tubes 
or seven-segment displays. The author's 
clock uses seven-segment l.e.d. displays. 
Two modes of display operation have 
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been used by the author and both are 
described. 

The simplest method uses a SN 7447 
АМ b.c.d.-to-seven-segment decoder- 
driver for each digit, as shown in Fig. 12. 
Any unused data inputs to the decoder 
must be grounded. The resistors 
between the decoder outputs and the 
segment cathodes set the currents to 
about 10тА. Supply potentials other 
than 5V may be used for the display, 
provided that the resistor value is 
adjusted and the voltage rating of the ` 
decoder output is not exceeded. It may 
be convenient, for example, to run the 
display from the d.c. supply feeding the 
5V regulator, rather than from its 
output, to reduce the current demand 
onthe regulator. This parallel method of 
driving the displays, while simple in 
principle, does involve 42 current-set- 
ting resistors, and 43 connections to the 
display board. For about the same 
component cost, but with only seven 
current-setting resistors and thirteen 
displav board connections, the multi- 
plex mode of operation may be used. 
This has been adopted for the prototype 
clock and is shown in Fig. 14. 

With this method the digits are not 
driven simultaneously, but in sequence, 
and at a rate which appears as a 
continuous drive of all digits. Only one 
b.c.d.-to-seven-segment decoder-driver 
is used, which receives in turn the input 
code for each digit. In this case each 
digit code is applied for 1mS, and is 
repeated every 6mS. Synchronously, 
with each digit code being applied to the 
decoder-driver input, the appropriate 
common anode connection is switched 
to the supply rail by the associated 
driver transistor. The multiplexing of 
the six-digit codes into the decoder- 
driver is performed by four 8-input 
multiplexers, type SN 74151N. The digit 
code is selected by the three-bit code 
applied to the selector inputs of the 
multiplexers, and derived from the A, B 
and C outputs of the divide-by-12, IC). 
The counting sequence, and the digit- 
code enabled for each state are shown in 
the table. The count outputs are also 
applied to the inputs of the 1-of-10 
decoder, IC,,. Each input state produces 
one low output only, and this is used to 
switch on the anode driving transistor 
for the displày digit whose code is 
currently controlling the display cath- 
odes. Because only one digit common- 
anode is driven at any time, the 
equivalent cathodes in all displays may 
be connected together as shown in Fig. 
13. This results in a total of six anode 
and seven cathode connections. 


Fig. 14 Multiplex display logic drivers. 
This method of driving the displays only 
requires seven current-setting resistors 
and thirteen display board connections. 
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Conferences & 
Exhibitions 


Supplementing list 


in January issue 


LONDON 

Mar. 16-18 Bloomsbury Centre Hotel 
Sound "76 — Public address exhibition 

(APAE Secretariat, 47 Windsor Road, Slough, 
Berkshire) 


Mar. 22-26 Imperial College 
Seminex '76 (seminar of semiconductor technology 
and applications) 

(Seminex Ltd., 2 Old Stone Link, Ship Street, East 
Grinstead, WestSussex RH19 4EF) 


Mar. 23-25 New Horticultural Hall 
Computermarket 76 exhibition 


Mar. 30-Apr. 1 West Centre Hotel 
Tempcon (Temperature Measurements and Con- 
trol exhibition and conference) 


Apr. 27-May 2 Heathrow Hotel 
Hi-Fidelity '76 exhibition : 
(Emberworth Ltd, 8 Furlong Road, Bourne End, 
Bucks.) 


June 8-12 Olympia 
Internavex — International Audio Visual Aids 
Exhibition 


(Brintex Exhibitions Ltd., 178/202 Great Portland 
Street, London WIN 6NH) 


June 8-12 Olympia 
Infofair — information retrieval exhibition 

Brintex Exhibitions Ltd., 178/202 Great Portland 
Street, London WIN 6NH) 


Aug. 24-26 Holland Park School 
Education and Communication Technology exhi- 
bition 
Sept. 13-19 Olympia 
International Audio Festival and Fair 

(Iliffe Promotions Ltd.. Dorset House. Stamford 
Street, London SEI 9LU) 


Sept. 14-16 Heathrow Hotel 
Eurocomp — European Computing Congress 


Nov. 16-18 West Centre Hotel 
International Minicomputer Conference and 
Exhibition 


BIRMINGHAM 

Nov. 15-19 

National Design Show 
(Fairs and Exhibitions Ltd., 21 Park Square East, 
Regent’s Park, London NW1 4LH) 


National Exhibition Centre 


BRIGHTON 

Mar. 9-11 Metropole Convention Centre 
Electro-Optics/Laser International Conference and 
Exhibition 


Осі. 19-21 Metropole Convention Centre 
Internepcon/UK Electronic Production conference 
and exhibition 


BRISTOL 
Mar. 2-4 
Computermarket '76 exhibition 


Esso Motor Hotel 


CAMBRIDGE 

June 21-24 

Training and Career Development for Engineers 
(LMech.E., 1 Birdcage Walk, London, SW 1) 


EDINBURGH 
Mar. 9-11 
Computermarket '76 exhibition 


Assembly Rooms 


Sept. 2-3 Heriot- Watt University 
Institute of Acoustics Autumn Conference 
(Institute of Acoustics, 47 Belgrave Sq., London, 
SWIX 8QX.) 


FARNBOROUGH 

Sept. 5-12 Royal Aircraft Establishment 
Internationai Air Show 

HULL 

Apr. 7-9 University of Hull 


Electronics Teaching Conference 
(Department of Electronic Engineering, The 
University, Hull HU6 7RX) 


LEEDS 

June 29-July I University of Leeds 
Leeds Electronics Exhibition 

LIVERPOOL 

Apr. 12-14 Liverpool Polytechnic 


Institute of Acoustics Spring Conference 
(Institute of Acoustics, 47 Belgrave Square, London 


SWIX 8QX) 


MANCHESTER 

Mar. 16-18 Wythenshawe Forum 
Computermarket '76 

NOTTINGHAM 

Mar. 24-26 Nottingham University 


Industrial Robot Technology conference and 
international symposium on industrial robots 


SOUTHAMPTON 

Apr. 7-9 Southampton University 
Interaction of electrons with solids 

(The Institute of Physics, 47 Belgrave Square, 
London SW1X 8QX) 


July 5-8 Southampton University 
Marine Electronics Symposium 

(Society of Electronic and Radio Technicians, 8-10 
Charing Cross Road, London WC2H OHP) 


‘WEMBLEY 

Sept. 13-17 Conference Centre 
Micro 76 — International symposium and exhibi- 
tion of microscopes and ancillary equipment 


Oct. 11-14 Conference Centre 
Coil Winding International 76 exhibition and 
conference 


Oct. 26-29 Conference Centre 
Microforum International exhibition 


Nov. 23-25 Conference Centre 
Compec — computer peripheral and small com- 
puter systems exhibition and conference 


OVERSEAS 

Mar. 14-21 Leipzig 
Internationa) Spring Fair 

Mar. 18-28 Rome 


International Exhibition of Electronics Nuclear 
Energy and Aerospace Technology 


Mar. 21-24 Chicago 
30th Broadcast Engineering conference 
Mar. 22-24 Rome 


International Scientific Congress on Electronics 


Mar. 23-26 Hamburg 
Automatic Testing '76 exhibition and conference 
(Network, 84 High Street, Newport Pagnell, Bucks, 
MK16 8EG) 


Mar. 23-27 Basle 
Didacta — European Educational Materials Fair 


Apr.7-8 . Paris 
International Symposium on Deposition and 
Packaging of Hybrid Circuits : 


Literature 
Received 


An application note from RCA (AN-6330) describes 
a safe-area rating system for transistors used in 
power invertors. Circuits employing self-excited 
single transformers, s-e double transformers and 
driven types working into R, C or L. loads are 
covered by the system. RCA Ltd, Solid State-Eur- 
оре, Sunbury-on-Thames, Middx. ........ WWA16 


A chart from Lambda illustrates and tabulates a full 
range of power supplies and over voltage protec- 
tors. Single, twin and triple supply units are 
described. Lambda Electronics Ltd, Abbey Barn 


Road, High Wycombe, Bucks ...... to... WW4I7 


A descriptive leaflet and Technical Bulletin from 
Multicore contain a full description and application 
information on 96S Arax silver solder wire, 
designed for the jointing of stainless steels, 
particularly in food handling equipment, where 
lead-free materials are a requirement. Multicore 
Solders Ltd, Hemel Hempstead, Herts. ... WW418 


\ 


Switches, keyboards and displays for digital 
applications are fully described in a cataloque from 
Cherry. Characteristics. drawings and data аге” 
included. Cherry Electrical Products (UK) Ltd, 
Lattimore Road, St. Albans, Herts. ....... WWA419 


An application note entitled "Low-csot, high-speed 
a-to-d conversion with the DAC-08" is available 
from Precision Monolithic. Three designs are 
described, of 4, 2 and lusec conversion times, and а 
printed-board layout is provided for the lusec 
design. Bourns (Trimpot) Ltd, Hodford House, 
17/27 High Street, Hounslow, Middx...... WW420 


Scientific instruments, mainly in the nucleonic 
field, are briefly described in a short-form catalogue 
from ESI Nuclear. Many of them are said to be 
designed for low cost, although no prices are given 
in the catalogue. ESI Nuclear, 6A Holmesdale Road, 
Reigate, Surrey КН20ВО................ WWA2421 


The new Heathkit catalogue will be available in 
February. New kits this time include a stop watch, 
ignition analyser, s.s.b. transceiver, 2-metre 
hand-held transceiver and a 30MHz counter. Heath 
(Gloucester) Ltd, Bristol Road, Gloucester GL2 
GEE Re е ТЕС АА МСА oe OA Mie met WW422 


The new Brimar Design Data Handbook on 
industrial cathode-ray tubes is now available, 
covering tubes for oscilloscopes, radar, television, 
data display and monitor equipment and special 
types such as flying-spot scanners and monoscope 
character generators. The charge for the Handbook 
and a newsheet service is £2,00 in the first year and 
then £1 per year. Thorn Radio Valves & Tubes Ltd, 
Mollison Avenue, Brimsdown, Enfield, Middx. 


Electrovalue have sent us their catalogue No. 8, 
which is rather bigger than previous issues. All 
varieties of Component are listed — semiconduc- 
tors, hardware, materials and kits. The Catalogue 
costs 40p by post, but this will be refunded if goods 
costing £5 or more are ordered. Electrovalue Ltd, 8 
St. Jude’s Road, Englefield Green, Egham, Surrey. 


A leaflet by Varelco describes a range of accessories 
for mounting dual-in-line integrated circuits — 
sockets and d.i.p. plugs and covers. Varelco Ltd, 
Exning Road, Newmarket, Suffolk. ...... WW423 


erranti have produced a new product guide to their 
range of t.t.l. i.cs — standard and low-power series. 
BS9000 approvalis under way for many of the types 
listed. Ferranti Ltd. Gem Mill, Chadderton, 
Oldham зе 309r seno Ame satay WW424 


Synchronous motor-driven timers made by the 
Italian company, cdc, are characterized in a leaflet 
available from Tempatron Ltd, 5 Loverock Road, 
Reading. ........ ... EU OPER Mou WW425 


Television from India 


Experimental stations in Dublin and Sheffield have been receiving 


All 


The ATS-6 satellite, at present in 
geostationary orbit at longitude 
35°E over Lake Victoria in Africa, is 
being used to re-broadcast domestic 
television to rural parts of India. 
The transmissions are of an experi- 
mental nature and are scheduled to 
last only until August 1976. They are 
on а frequency of 860MHz with f.m. 
vision on 625 lines, 50 fields/s. 
Sound is also f.m., with two chan- 
nels, one at 5.5MHz and the other at 
6.0MHz above baseband. Although 
the 30ft parabolic antenna on the 
satellite is pointing at India and 
giving а 2.89 beam, Europe is at 
worst about 12? degrees off the 
beam axis so that signals of 
approximately 30dB down or less on 
the on-axis signal can be expected, 
corresponding to an expected field 
strength of 3.31 V/m. The following 
reports are from two experimental 
stations, one in Eire and the other in 
England, where the Indian tele- 
vision pictures have been success- 
fully received (see also News, Feb- 
ruary, and leader, December). 


Report from G. Baird, 
T. McKenna, E. O.'Mongain 
and John White. 

University College, Dublin. 


The system used at University College, 
Dublin, shown in Fig. 1, consists of a 
20ft diameter parabolic dish with a 
helical antenna wound for 860MHz and 
terminated in a manner similar to that 
described by E. H. Davis, in Wireless 


India Radio television Plodramnes 
broadcasting satellite 


World, November 1968 (pp. 386-387). 
This is followed by a coaxial switch, 
making it possible to check at any time 
the frequency alignment of the elec- 
tronics or the signal level compared 
with a 509 load. A high-pass filter is 
necessary in order to minimise local 
interference from harmonics of local 
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via the АТ5-6 direct 


television transmitters. A local oscilla- 
tor at 790МН2 is used to produce an i.f. 
at 70MHz. This frequency was chosen 
simply because of the availability of. 
70MHz equipment. The remainder of 
the laboratory equipment is more or less 
standard and the only problem arises 
from local sources of interference, 
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Fig. I (above). Receiving system used at 
University College Dublin. 


Fig. 2 (below). Recording of satellite 
signal strength at Dublin. 


morning transmission 


sun afternoon transmission 


calibration ( 50N ) 
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which make it necessary to set the- 


bandwidths of the various amplifiers 
very carefully in order to maximise the 
signal to noise ratio. 

Fig. 2 shows a typical recording of the 
signal strength from both the morning 
(0330 to 0600 hr) and afternoon (1200 
to 1500 hr) transmissions with a typical 
signal strength of approximately 8dB 
above 500. The signal marked “sun” is 
caused by the sun traversing the field 
of view during the early part of 
October. This sun signal was also used 
to calibrate the system. 

The photographs from the television 
screen (see also News, Feb. issue) are 
typical of the picture quality, recorded 
under good conditions. Local weather 
conditions do affect the signal strength 
somewhat, causing 1.5dB decrease in 
signal under heavy cloud, but the 
transmitted power also appears to vary 
suddenly, often by as much as 5 or 6dB 
(see morning transmission section of 
Fig. 2). Sound on both programmes has 
also been detected but is of very poor 
quality due to local sources of interfer- 
ence. Іп general, the total detected 
signal strength is approximately 
1.60 V/m. 


Report from S. J. Birkill, 
Sheffield. 


First, an estimate was made of the field 
strength expected if a 5ft dish, already 
to hand, were used. А beam-centre 
eir.p. of around 5IdBW (125kW) is 
radiated by the satellite (i.e. 80W to the 
30ft parabolic reflector), centred on 
Nagpur. This puts the receiving location 
at Sheffield approximately 12? off beam, 
at which angle in the absence of 
published data we might guess the 
radiated power to fall about 30dB below 
that of the main lobe. If we assume a 
probable minimum figure of 30dB, the 
down-path power budget is as shown in 
Table 1. 

It was clear that results if any would 
be marginal. Nevertheless a receiver 
was constructed around the Signetics 
NE561B integrated phase-lock loop as 
f.m. demodulator, preceded by a stan- 
dard u.h.f. television tuner and a 
wide-band limiting amplifier at the 
35MHz intermediate frequency. The 5ft 
mesh paraboloid, shown overleaf, was 
fitted with interchangeable helical feeds 
for both senses of circular polarisation 
(at the time I had been unable to 
ascertain the polarisation used) and a 
transistor head amplifier was mounted 
on the feed support structure. The 
receiver fed а standard 625-line tele- 
vision monitor. No signals were 
received, and thus it remained until 
early December 1975, when the project 
was reviewed and a further attempt 
decided upon. 


The 20ft paraboloid with helical 
antenna used at the University College 
Dublin station. 


The head amplifier was rebuilt using a 
lower-noise transistor (a 2GHz stripline 
device similar to BFR91) іп a cascode 
configuration with a BF180 as the 
common-base element. The limiting i.f. 
amplifier was replaced by a linear stage 
of 26dB gain, to improve demodulation 
at carrier/noise values below threshold, 
and a variable attenuator allowed 
adjustment of phase-lock loop drive 
level, effectively to control the demod- 
ulation bandwidth. A bandpass filter 
tuned to 860MHz with a bandwidth of 
5MHz ‘was inserted between the head 
amplifier and the converter, to define 
the frequency when tuning and to set 
the maximum noise bandwidth. This is 
just sufficient to pass the deviation 
limits of the carrier. (The transmitted 
fm. channel is some 30MHz wide.) 
Finally, a dipole feed was constructed in 
case polarisation should be linear. 
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Two pictures photographed at the 
Dublin station. (See also the example 
in News last month.) 


With this arrangement, overleaf, Fig. 
2, the first pictures were received on 
December 13, 1975. Though transmitted 
polarisation on axis is right-hand 
circular, the received signal at the 
Sheffield location is predominantly 
plane polarised, 5? from vertical (clock- 
wise as seen from satellite) and shows 
no detectable variation of signal 
strength or polarisation with time. 
Carrier/noise ratio of 10dB is reached іп 
a bandwidth of between 100 and 500kHz 
(suggesting pessimistic estimates in our 
down-link calculation). This has the 
unusual effect, on tuning through the 
signal, of making the various levels of 
the grey scale emerge from and in turn 
subside into the noise. The transmission 
frequency does not appear to be 
clamped to black level or sync tip, so 
without receiver a.f.c. changes in 
picture content necessitate frequent 


Table 1 

(a) Satellite transmitter power (80 М) 19dBW 

(b) Transmitting aerial gain over isotropic (ЗОН diam.) 32dB 

(c) Satellite e.i.r.p. to India (a + b) 51dBW 

(d) Off-beam loss (assumed minimum) 30dB 

(е) Satellite e.i.r.p. to UK (c—d) 21dBW 

8 Free-space attenuation at 860MHz (4nd / N}? 183dB 

(9) Receiving aerial gain (5ft diam.) 19dB 

(h) Receiver input power (e—f- 9) —143dBW 

(i) Required carrier/noise for threshold (say) + 10dB 

() Permissible receiver noise power (һ--і) —153dBW 

(к) Receiver overall noise factor (estimated) 3dB 

(1) Noise power at receiver input (j — к) —156dBW. 

(m) Boltzmann's constant —228.6dB/° K—Hz 

(n) Receiver input temperature (290° K) 24. 6dB° K 

(o) Bandwidth in which threshold is attained (I—m-—n) 48dBHz 
u.e. 63kHz) 


70 


gain = 20aB 
n 22:5dB 


Af =5MHz 


5ft. dish 
elevation 22° 
bearing 132? 


. Fig. 1. The 5ft paraboloid antenna used 
at Sheffield. 


Philips test card photographed at 
Sheffield. 


Screen picture of a presentation 
announcer photographed at the 
Sheffield station. 


gain=26dB 


tunable converter 


Fig. 2. Receiving system used at 
Sheffield in December 1975 to obtain 
first pictures. 


re-tuning for optimum results. These 
effects are eliminated if loop bandwidth 
is increased to 2MHz, but carrier/noise 
then drops to 4dB and pictures are very 
noisy. i 

No 860MHz carrier is radiated outside 
programme, pre-programme line-up 
and test transmission times. The “еуеп- 
ing" broadcast begins at about 1150 
GMT each day with test waveforms, 
including at 1215 (for a few seconds) a 
slide showing the transmitting Earth 
station. A test-card (the Philips 
РМ5544) follows at 1220 until 1229, 
when identification captions are shown, 
leading to presentation and start of 
programmes at 1230. Programme source 
switching occurs regularly, and is 
accompanied by views of the originat- 
ing Earth stations. Close-down is at 
1500. The "morning" transmission the 
writer must admit to only having seen 
once, for the perhaps understandable 
reason that it ran from 0350 to 0600 
GMT. On that occasion (a Sunday 
morning) it consisted largely of cap- 
tions on vision to identify test tones 
carried on the sound channels (which at 
present are outside the receiver band- 
width). 

For others who may be interested in 
receiving these transmissions, unless a 
dish of realistic dimensions is available, 
capable of being efficiently illuminated 
at this frequency (the 20ft one at Dublin 
is superb) a preferable system might be 
an array of stacked long-yagis, with 
which 26dB gain would seem an attain- 
able figure. At this gain, an elevation of 
22?, bearing 132? should bring ATS-6 
within the beam for most of the UK and 
enable the signal to be found. The u.h.f. 
bandpass filter could be dispensed with, 
a better solution perhaps being an i.f. 
filter of lesser bandwidth (dependent on 
signal strength) with the u.h.f. con- 
verter swept by the demodulated video, 
keeping the instantaneous carrier fre- 
quency within that bandwidth and so 
forming an elementary threshold-ex- 
tension demodulator. A varicap 
television tuner seems the obvious 
choice for this application. Anticipated 
improvements to the writer's receiving 
system are in these directions and a 
parametric amplifier is also under 
construction. 


"хт erus umm ADR ur] 
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video 


NE561B 
phase-lock 
loop 
demodulator 


attenuator picture 
to set monitor 
loop drive 
level 


Later this year we hope to publish a 
report on television reception of the 
ATS-6 broadcasts in India itself. 
This wil be written by a British 


engineer who has been to India to 
study the Satellite Instructional 
Television Experiment. 


Television Society 
honours Baird 


On January 26 the Royal Television 
Society celebrated the 50th anniversary 
of J. L. Baird's demonstration of tele- 
vision to members of the Royal Institu- 
tion by holding a supper party and 
unveiling a plaque in 22 Frith Street, in 
London's Soho district, where the 
demonstration took place. (See January 
issue, pp. 43-46). Several people who 
knew or worked with Baird were 
present, including T. H. Bridgewater 
who contributes a letter to this issue on 
the question of the apparatus used for 
the 1926 demonstration. Eight of the 
guests had received the Baird system 
30-line television transmissions when 
they were subsequently broadcast by 
the BBC from the London Regional 
medium-wave station. 

The plaque was unveiled by William 
C. Fox, aged 86, a retired journalist who 
had been a friend of Baird's. He had 
helped Baird in getting publicity for his 
television experiments, and at the Frith 
Street demonstration his job had been 
to take the names of the Royal Institu- 
tion visitors as they arrived. After the 
demonstration, Mr Fox recalled, he 
eavesdropped on the learned gentle- 
men's conversation. He heard “. . . а 
mountebank" and“... this young тап 
doesn't know what he's doing" and 
several other derogatory remarks, but 
one visitor who himself had been 
experimenting with telegraphic trans- 
mission of pictures had exclaimed 
enthusiastically "He's got it!” 

An article describing Baird's early 
work, "Television fifty years ago" by 
George Shiers, is published in the 
January-February issue of Television, 
the ;ournal of the Royal Television 
Society. 
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single 
OUI DE 
make 


CONSERVES YOUR CASH. No need to lock up capital in slow 
moving stocks. 


SAVES TIME. Parts usually despatched by return. Orders phoned 
before midday are often on the way same day. 


A PROTOTYPE SERVICE. Invaluable when assorted alternative 
experimental parts are required. 


SOLVES BUFFER STOCK PROBLEMS. Eliminates need for 
heavy stock holding. Our stocks are at your immediate disposal. 


SIMPLIFIES ORDERING. One transaction for a variety of parts 
saves bookkeeping and paper work. 


NO ORDER TOO SMALL. Every enquiry is of equal importance 
and dealt with expeditiously. 


Obviously Single Source Service can solve a lot of your day to day 
problems. As the first step get the relevant U-C S catalogue, which 
illustrates and describes hundreds of parts any of which you may 
want at any moment. Write, or better still phone 06072 78711, for 
it now. 


So make United-Carr Supplies 
your SINGLE SOURCE for:- 


CINCH 


C] O 


United-Carr Supplies Ltd., 112 Station Road, Ilkeston, Derbyshire, DE7 5LF Tel: Ilkeston 78711 (STD 06072 78711). Telex 377117 
WW-—128 FOR DURTHER DETAILS 
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It makes sense 


to use the 


United- Carr 
Supply Service 
when yourequire 
smalleror mixed 
quantities of any 
of thefollowing:- 


CINCH 


Barrier terminal strips. 
Fanning strips. 
Marker strips. 


Printed circuit board 
edge connectors. 


D Subminiatures. 


Multi way plugs and 
sockets. 


Electrical Components. 


Single and double pole 
rocker switches. 

Mains and low voltage 
indicator lights. 
Plunger switches. 


Mains connector blocks. 
Automotive lamp holders. 


Push on terminations. 
Fuse holders. 


Fr 


Audio sockets. 
Group boards. 
Valve holders. 

Fuse holders. 
Battery connectors. 


Industrial Fastenings. 
Tee nuts. 

DOTLOC single thread 
lock nuts. 

Lift the Dot fastenings. 
Turnbuttons. 

Plugs and grommets. 
Metal and plastic 
components. 

Press studs. 


Edge clips. W buttons. 
Cable clips. Door catches. 
Cover plates. Cable straps. 
Turnbuckles. Metal and plastic 
Knob clips. components. 
Separate catalogues are 
available for:- 


Electronic Components, 
Electrical Components 
& Industrial Fasteners. 


Write or phone for your free copy, 
stating possible requirements. 
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The Sinclair DM2 Multimeter. 


Comprehensive. Accurate. Portable. 
And really rugged. 


Yet only £59. -usv 


! 
| 


Sinclair Multimeter mer 


7186 


ext 
ош 


ACA г DCm 
V mA V mA КП 1 


7 01111 8 


“-- FUNCTION —— 


__ 986 5 


State-of-the-art circuit design, incorporating high-quality 
components, has resulted in a professional, 3$ digit 
instrument of outstanding performance and reliability at a 
realistic price. 


A custom-designed MOS LSI digital processing IC controls 
the auto-polarity dual-slope-integration A to D converter. 
The circuit built around this IC uses a MOSFET op-amp input 
buffer with 0:196 metal-film resistors. The result is 

excellent accuracy and stability with a very high basic input 
impedance. 


The instrumentreadsto | 1999 and has a basic accuracy 
on the 1 V DCrange of 0-396 ! 1 digit. Four8mm LED 
displays provide excellent legibility and angle of view. 
Battery operation allows complete independence of mains 
supply. 


The Sinclair DM2 has all the capability you need. Just take a 
look at its features and compare them with higher-priced 
multimeters. You'll find the DM2 is their equal in virtually 
everything — except price ! 
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Features of the Sinclair DM2 


5 functions giving 22 ranges 
DC volts - 1 mV to 1000 V 

AC volts - 1 mV to 500 V 

DC current - 0-1 А їо 1 А 

AC current - 1 „Ато 1 A 
Resistance – 1 (2to 20M à 
Easy to use 

Automatic polarity, bush-button 
selection for all ranges and modes 
from a single input terminal pair. 
Easy to read 

Big, bright 8 mm LED display gives 
а quick, clear reading. 

33 digit display 

Display reads from 000 to 1999. 
Overload indicator. 

Protected 

Separate fuses for current and 
resistance circuits. 

Accurate 

Dual slope integration. High 
stability. 


Rugged construction 

Tough metal casing takes the 
roughest treatment — try standing 
опи! 

Two power sources 

Supplied with a 9 V battery, 
giving 60-hour typical life. Mains 
adaptor also available. 

Portable 

Weighs only 3-БІБ approx, 
including battery. 

Measures only 2 in x 9 inx 6 in 
approx. 

Optional extras 

Mains adaptor - £3.19 inc VAT. 
Rechargeable battery and 
charging unit — £16.20 inc VAT. 
Carrying case - £5.40 inc VAT. 
12-months no-quibble 
guarantee. 
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Озе ії іп your laboratory . The О М2 ѕіїѕ rigidly on its 
combined carrying handle/stand. 


Use it on the move. Keep the DM2 in its carrying case 
—it's always ready for use. 


All you need to use the DM2... anywhere. Mains 
adaptor...carryingcase... multimeter... you're 
ready for quick, efficient metering - whatever the 
situation. 


Take advantage of this money-back, no-risk offer 
today 

Test the Sinclair DM2 for yourself. Simply send us a cheque, 
your Access/Barclaycard number, or an official company 
order, with the coupon below. And in theunlikely event you 
find it's not what you need, return it to us within 10 days 
and we'll refund your money in full. 


Interested in a quantity discount ? 
Use the coupon to get details 
of prices on 5 or more instruments. 


Sinclair Radionics Ltd, 
London Road, St Ives, Huntingdon, 
Cambs., PE174HJ. 


Tel: St Ives (0480) 64646. 
VAT Registration No: 213 8170 88. 
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The Sinclair DM2 Multimeter: 
full technical story 


DC Volts 
Range Accuracy Input Resolution 
impedance 
AEN, 0:396 - 1 Digit >100М0 1mV 
10V 0-5% : 1 10MQ 10 mV 
100 V 0:596 . 1 10М0 100 mV 
1000У 0:596 . 1 10М0 1V 
Maximum overload — 350 V on 1 V range 
7000 V оп ай other ranges. 
AC Volts 
Range Accuracy Input Frequency 
impedance Range 
EN 1:0% › 2 Digits 10M 0/40 pF 20Hz-3 KHz 
10V 1:0% :2 „ 10 M 02/40 pF 20 Hz-1 KHz 
100 V 2:000 12 10M (0/40 pF 20 Hz-200Hz 
1000V 2-0% : 2 10M 02/40 pF 20 Hz-200 Hz 


Maximum overload — 300 V on 1 V range 
500 V on all otherranges. 


DC Current Input 
Range Accuracy Impedance Resolution 
1004A 2.0% . 1 Digit 10KQ2 100 nA 
1mA 0:8% | 1, 1KQ 10A 
10mA ОВИ; 10009 104А 
100 mA ОВ 52 100 1005A 
1000 mA ОЛ 1mA 
Maximum overload — 1 A (fused). 
AC Current 
Range Accuracy Frequency 
Range 
1mA 1:596 - 2 Digits 20 Hz-3KHz 
10mA 1:596: 2-2, 20 Hz-1 KHz 
100mA "5598/01 2: 5 20 Hz-1 KHz 
1000 mA 250% 22/7; 20 Hz-500Hz 
Maximum overload — 1 A (fused). 
Resistance 
Range Accuracy Measuring 
Current 
1К0 1:0% ! 1 Digit 1mA 
10К0 10% -41 , 100 uA 
100 KQ 1:0% 11 ,, 105A 
1000 K 2 ЛОЖЕ 5 15A 
10М0 2-096 11 106 nA 


Overload protection — 50 mA (fused). 


Readers outside the UK, please write for 
details of your local distributor to: 


Sinclair Equipment International Ltd, 
33 Beauchamp Place, London SW1 ТМО. 


To: Sinclair Radionics Ltd, FREEPOST, St Ives. 


Huntingdon, Cambs., PE17 4BR. 


Please seno me: 
55545 Multimeters (а £63.72 


inc VAT. 
| d Mains adaptors (a. £3.19 
inc VAT, 
es Carrying cases (а £5.40 
| іпс МАТ. 
ТАЛҚЫ» Rechargeable battery and 
| charging unit (a £16.20 


inc VAT. 


{ ат interested in 5 or more 


multimeters. 


TUUM Please send details of 
quantity discounts. 


| Мате 


| Address 


жі enclose a cheque for Ё 


*My Access/Barclaycard 


number : 


жі enclose an official company 
order – signed and dated. 


*Please complete or delete as 


applicable. 


| Wadi — no stamp needed with address above. 
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io Telephones? 


OLITON COMMUN ATIONS CHANNEL 


Key-men keep in touch by radio-telephone. For the planning of 
these sophisticated installations, for the supply and installation of 
equipment, for advice and help in procuring licenses, for maintenance 
and servicing, key-men keep in touch with Nolton. 

Nolton supply major radio-telephone users in the UK and overseas ... 
Nolton advise impartially on the suitability of equipment (of their 
own manufacture and also other leading brands) ... Nolton are 
represented throughout the UK. For all radio-telephone enquiries, 
write, ring, or telex Nolton. 


Nolton Communications Ltd 


Radiotelephone Division 
Fieldings Road Cheshunt Herts EN8 9TX 
Telephone Waltham Cross 33555 


Telex 28952 


WW-—:12 FURTHER DETAILS 


WWwW.americanradiohistorv.com 


- 
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Wireless World Teletext decoder 


5—Selection, control logic, control codes decoding and display 


by J. F. Daniels 


Last month's article concluded the 
description of the circuitry on digital 
board 1. This month we continue the 
description by looking at board 2, which 
contains the page and time selection 
circuits, read/write control logic, con- 
trol codes decoding, graphic and 
alphanumeric display circuits. 


Page and time detection 
This part of the circuit indicates when 
the selected page is reached in the 
transmission sequence, and it does this 
by looking at the Hamming-coded 
information contained in the page 
header (row address zero) of every 
page. When a page header is found 
which contains the same page number 
as that selected on the thumbwheel 
switches, an output pulse is obtained 
which lasts for the length of the data 
line. If the time-coded mode of opera- 
tion is selected, a comparison is also 
made between the transmitted time and 
the setting of the time-selection 
thumbwheel switches. The pulse is fed 
to the read/write control logic which 
initiates the sequence of writing data 
into the memories. Before we look at 
the writing operation in more detail we 
will consider how this pulse is obtained. 
The method of achieving the detec- 
tion of page number and time coding 
information is by means of a chain of 
D-type flip-flops, IC numbers 55, 79, 80, 
72 and 64. It should be remembered from 
an earlier article describing the clock- 
divider circuits, that IC,; produces clock 
pulses timed to occur during each of the 
Hamming-coded groups in the page 
header. (IC,;, pin 2 is a strobe pulse 
during the magazine number group — 
IC, pin 10 a strobe pulse occurring 
during the hours tens group.) 
- The first of the flip-flops (1C,,) is used 
to define which of the rows are page 
headers. The first half detects the least 
significant bit, and the second half the 
other four, by being fed with output 
zero of the b.c.d.-to-decimal decoder, 
IC4,. This i.c. is employed very usefully 
to provide decimal outputs of all the 
b.c.d.-coded addresses, and these out- 
puts may be fed to all the decimal 
thumbwheel switch inputs in parallel. It 
will be noticed that the inputs to this i.c. 


are not fed directly by the Hamming 
corrector output, the D input being fed 
via gates (71, 8) and (63, 8). This is 
necessary because of the Clear Page bit 
which may occur during the minutes 
tens group. If the extra gating was not 
employed then correct time detection of 
pages which included a clear bit would 
not be obtained. The hours tens group 
does, of course, also contain extra bits 
to indicate newsflash and subtitle 
pages, but it is unlikely that either of 
these types of page will ever need to be 
time selected, and so no precautions 
have been taken in this respect. 

The action of the chain of flip-flops is 
initiated by the preset input of ICs; 
which is fed by the Data Allow wave- 
form. By doing this, only valid data rows 
are interrogated. IC,,, pin 8 goes to l 
only during page headers and this 
waveform is gated with the output of 
the magazine number flip-flop, to allow 
operation of the fourth flip-flop, the 
page units detector. 

The wiring of the thumbwheel switch 
for magazine number detection is 
slightly different to the rest of the 
thumbwheel switches. This is because 
maagazine number eight is coded 000 — 
or 0 in decimal terms, and there is no 
magazine number 0 or 9. This switch is 
wired normally from inputs 1-7, but 
input 8 must be fed from ІС, pin 1, not 
pin 10, and inputs 0 and 9 should be left 
unconnected, as these are unused 
positions on the switch. From the page 
units detection flip-flop through to the 
hours tens flip-flop the i.c.s. form a 
simple repetitive chain and the output 
pulse is obtained either from IC. pin 8 
in the normal mode, or ІС, pin 8 in the 
time-selection, mode of Operation. 


Read/write logic 

This part of the circuit performs a large 
number of different functions, and 
before attempting to describe the circuit 
operation, these will be summarised as 
follows. 

® The basic function is to provide write 
‘pulses to the random-access memory 
store during transmissions of the 
selected page, in order that the page 
may be written into the store. As 


explained in an earlier article, the page 
is written into the store every time it is 
received, and not just the first time, in 
order that any errors may be corrected, 
and also so that self-changing, and 
updated pages will be automatically 
written into the store. 

@ It must provide a constantly chang- 
ing time indication in the top right hand 
corner of the display, and also a 
continuously changing page header 
during the time between the "clear" 
button being pushed and the receipt of 
the selected page. 


9 It should detect the clear-page bit, if it 
is present in the page header of the 
selected page, and then erase the stored , 
information before writing the new 
page into the store. 

@ Finally, in the “auto newsflash” mode 
of operation, newsflashes selected on 
the thumbwheel switches must not be 
written into the store until one is 
detected that contains a clear-page bit, 
indicating an updated newsflash. 

The circuitry to achieve the above 

functions is shown in Fig. I, together 
with the page and time-selection cir- 
cuits. 
Page selection. The pulse from the page 
detection circuitry (which goes to 1 
during the page header of the correct 
page) is used to preset the D-type 
flip-flop ІС; after being gated in (71, 6) 
with the output of inverter (63, 4). This 
waveform is an inversion of that 
appearing at gate (12, 12) and was 
shown in the clock-divider waveform 
diagrams in Part 2 of the series. It only 
goes to | after the Hamming bits of the 
page header row address have finished, 
and it is gated here with the page 
detection pulse in order to prevent the 
Hamming bits from being written into 
the store. 

The action of presetting ІС; sets the 
Q output to I, and this is then gated in 
(45, 8) with the output of the parity 
checker, the Data -Allow waveform and 
the line-blanking waveform. The output 
of the parity checker is normally at I for 
valid bytes of data, but if a parity erroris 
detected it goes to I, inhibiting the write 
pulses. The Data-Allow waveform is 
gated in at this point to ensure that on!y 
valid data lines are written into the 
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store, and the line blanking waveform 
further restricts the writing action by 
inhibiting writing during the framing 
code and control and row address group 
bytes. Gate (45, 8) will therefore go to 0 
when we require to write information 
into the store. This, in turn, sets (62, 6) 
to 1, which allows the write pulses (from 
66, 2) through gate (70, 8) and into the 
read/write input of the store. 

This process initiates the writing of. 
information into the store, but it must 
also be stopped at the end of the page, 
an operation which is not quite as 
straightforward as it might appear. The 
difficulty arises because there is nothing 
to indicate that the page transmission 
has finished. Detection of row number 
23 to stop the writing action is not 
feasible because this may be a blank 
row, in which case it may not be 
transmitted. The same reason rules out 


from ICg 
pin 8(9, 8) 


24,3 


47,2 


48,1 


page tens 
wiper 
Осо "P 
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a "stop" signal after a count up to 24 
rows. It is possible that more than 24 
rows may be transmitted in any given 
page, as there may be more than one 
page header containing the correct page 
number transmitted at any time during 
the transmission of the page. This may 
be done to update the time information 
in the top right hand corner of the 
display at regular seconds intervals. 
This last piece of information also 
precludes another possible way of 
ending the writing sequence, that of 
using the detection of the next page 
header after the correctly detected one. 


Fig. 1. Page and time detection circuits 
and read/write control logic. 
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(Atthe present time the BBC quite often 
transmit two page headers consecuti- 
vely, and the reason for this will be dealt 
with later in the article.) 

The only way to end the writing 
sequence is to detect a “wrong” page 
header, meaning a header of any page 
other than the one selected on the 
thumbwheel switches, and this is done 
by clocking ІС; with page header 
detections, while the D input is held at 0. 
This returns the Q output to 0 and stops 
the writing sequence. It may not seem 
obvious why this does not still stop the 
writing action even if a second 'correct' 
page header is transmitted. The reason 
is that the preset input will always 
overide the action of the clock input 
(which only operates on positive-going 
edges) and the preset input will 
always be present during the correct 
page header detections. 


13,8 14,1 20,2 20,12 


Ó 
Clear 
page 


7 


Wireless World, March 1976 


It will be noticed from the circuit 
diagram that the clear input of ІС, is 
fed from the output of (70, 6). However, 
this only has any effect in the auto- 
newsflash mode of operation which will 
be dealt with later! During normal 
operation the clear input is held at 1 
because one input of (70, 6) is held at 0 
by the auto/normal switch. 


Time display. Having looked at the 
operation of writing normal pages into 
the store let us now look at how the 
continuously changing time informa- 
tion is obtained in the top right hand 
corner of the screen, and also how the 
page header is made to "rotate" when 
the Clear button is pushed. The QD 
output of counter 19 is very useful in 
this respect because it goes to 1 only 
during the last eight bytes of data on 
each line, which happen to coincide 
with the point at which the time display 
information is transmitted on the page 
header. 

This waveform is fed through gates 
(46, 1) and (63, 10) into gate (62, 6) where 
it causes the output to go to 1 (so 
enabling the write pulses) only during 
parity-correct information. The action 
of pushing the clear button presets IC;,, 
which is a D-type flip-flop. This sets the 
Qoutput to 0 which is fed to one input of 
the two-input NOR gate (46, 4). Here it 
is gated with the waveform which 
inhibits writing during the Hamming- 
coded bytes and is then fed into (46, 1) 
where it causes the whole of the page 
header information to be written, 
instead of just the time information as 
before. 


Page clearing. Another function 
performed by this part of the circuit is 
the action of clearing the page when a 
clear bit is detected in the Hamming 
bytes at the start of the page header. 
The clear bit is transmitted during the 
header of any page which contains new 
information, i.e. during automatically- 
changing page, every time it cycles on 
to the next one of the group, or 
whenever a single page is transmitted 
for the first time with updated informa- 
tion. 

In order to effect the operation of 
clearing the page, the store must be 
filled with 'space' characters, by writing 
them into the store at all the positions 
used for display purposes. Now the most 
convenient way to do this is to use the 
display period to write in these space 
characters as the store automatically 
cycles through all its positions during 
this time. In fact the system specifica- 
tion allows us to do this as it states 
that: “А clear page command for а 
particular page; and new information 
for that page will not be transmitted in 
the same field blanking interval to allow 
time for the receiver store to be cleared" 
(hence the need to transmit two page 
headers in succession occasionally). 

Detection of the clear page bit is 
achieved in gate (71, 3), where bit 8 from 
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Fig. 2 (a) Graphic character segments 
are of unequal sizes to avoid gaps 
between characters. Alphanumeric 
generation is shown at (b), which does 
not include the three vertical columns 
for gaps between characters. 


the Hamming corrector is strobed by a 
pulse from 1C,4;, pin 7. The resulting, 
short, negative-going pulse is used to 
clock ІС, pin 11, and if the D input is at 
1, which it will be during correct header 
detections, the Q output will also go to 
1. 

Now there is one slight problem 
which prevents us using this output 
directly to initiate the writing action 
during the display period. This problem 
is that the header which contained the 
Clear Page bit will be erased from the 
store by the action of writing during the 
display period and the page will then be 
displayed with no header, except for the 
time information which will, of course, 
reappear almost instantly. In this design 
that is prevented from happening by 
inhibiting the Clear Page action during 
the part of the displav normaily occu- 
pied by the header. that is. all the 
displayed header row except the part 
occupied bv the Hamming coded bvtes, 
which are still erased. 

This is achieved with gates (46, 10), 
(46, 13) and (62, 12) which gate out a 


waveform corresponding to the display : 
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header position on the screen. This 
waveform is gated with (78, 9) and also 
the inverse of the Data Allow waveform 
in (70, 12) to provide the Clear Page 
action. The inverse of the Data-Allow 
waveform is gated in at this point to 
prevent the Clear Page action taking 
place on valid data rows. The Clear Page 
action can also be initiated by operation 
of the Clear Page button which presets 
ІС», which again sets the Q output to 1. 
ІС» is cleared by negative-going frame 
sync pulses obtained from (7, 12) which 
stops the clearing action at the end of 
the display period. 

The operation of deriving the space’ 
character codes to be written into the 
store is achieved in the serial-to-parallel 
convertor, ІС; (74164). In fact, a space 
character code is not used in this design, 
merely a set of eight zeroes, obtained by 
clearing the shift register outputs 
during the display period. It will be seen 
from the code table that this is in fact a 
NUL control character, which is not 
designated to any particular function, 
and is in fact inhibited from doing 
anything in the control codes decoder. 
(To be described later in this article.) It 
will of course be displayed as a space 
character, as are all control characters. 


Newsflash. The only other function of 
this part of the circuit is to provide the 
Auto Newsflash facility, which is mere- 
ly a method of preventing any news- 
fiash (or any other pages) being written 
into the store, until one is found which 
contains a Clear Page bit. 

When one of these “пем news- 
flashes" is detected, the decoder reverts 
to normal operation, i.e., it writes all the 
succeeding newsflash pages into the 
store as, well as the one containing the 
clear bit. In this way errors can still be 
corrected as described last month. 

Normally the auto mode is inhibited 
by means of gate (70,6), the output of 
which is held at 1 by virtue of the 
auto/normal switch. When the auto 
mode is first selected the positive 
transition at the clock input of ICe sets 
the Q output to 0 and this still allows the 
first newsflash received to be read into 
the store, regardless of whether it 
contains a clear bit. However, if the 
Clear Page button is pushed, this presets 
ІСә О output to 1 and the output of gate 
(70,6) goes to 0. This clears ІС, and thus 
prevents any further pages from being 
written into the store. The Clear Page 
bit detection circuitry, however, still 
works as usual and if a newsflash is 
detected which contains a clear bit, ІС 
is cleared by a pulse from Су. This sets 
the circuit back to normal operation, 
and all the succeeding newsflash pages 
are read into the store until such time as 
the Clear Page button is pushed again. 


Graphics generation 

Figure 2(a) shows the ‘way in which 
graphics characters are formed. Bits 1, 
2, 3, 4, 5 and 7 each represent one sixth 
of the graphic shape, and it is intended 
that when a bit is 1 its corresponding 
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section of the graphics rectangle should 
be 'illuminated'. The decision as to how 
much area shall be occupied by each of 
the bits is left to the circuit designer, 
and a number of possibilities will be 
considered here. If rectangles of equal 
size were chosen for each of the six bits 
of information, then the best arrange- 
ment would be for the bits each to 
occupy three lines on each TV field and 
three out of the four available vertical 
columns. (The actual size of the com- 
plete character box available is ten lines 
per field and eight clock pulses wide in 
the horizontal direction.) 

This arrangement would, however, 
give gaps between each of the graphics 
characters in the vertical direction, as 
only nine out of the ten available lines 
would be used, and in the horizontal 
direction, as only six out of the eight 
available clock pulses would be used. 
Now, although this method would give 
characters with equal size components, 
the effect of having gaps between each 
of them would be most undesirable for 


displays where large areas of colour 
were intended to be shown. 

In fact the effect of having unequal 
size rectangles forming the graphics 
characters is far less disturbing than the 
effects caused by having gaps between 
them, and this design uses the format 
shown in Fig. 2(a) which uses four TV 
lines per field for bits 1 and 2 and three 
lines for each pair of the other four bits. 
In the horizontal direction the bits are 
equal in width, each one being formed 
from four out of the eight clock pulses. 
The reason for making bits | and 2 
larger than the other pairs of bits, was 
purely one of simplicity, requiring fewer 
gates than any other arrangement. 

The circuit for generating the gra- 
phics characters is shown in Fig (3a). 
Six, three-input open collector NAND 


Fig. 3(a) Circuit of the graphics 
generator. The r.o.m. character 
generator is at (b). 
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gates are used, one for each bit of the 
displayed character. One input of each 


.of these gates is fed with the bit 


information from the output of the 
r.a.m. store, and the other inputs are fed, 
one with the horizontal gating wave- 
form, and the other with the vertical 
gating waveform. The six outputs are 
added together by the open-collector 
connexion of the gates and the output 
at this point is negative-going graphics 
information. The horizontal gating 
waveform for the right hand half of the 
graphics character is obtained at the 
output of gate (45,6) and the waveform 
for forming the left-hand half of the 
characters is simply the inverse of this 
waveform. 

The vertical gating waveform for bits 
1 and 2 is obtained by gating two of the 
line divider waveforms, (5,11) and (5,8) 
together in NOR gate (43,10). Bits 3 and 


` 4 require the slightly more complicated 


gating arrangement, achieved with 
gates (44,8), (50,3) and (59,6), and finally 
the waveform for bits 5 and 7 is obtained 
from gate (50,6). 


Alphanumeric characters 

The generation of alphanumeric char- 
acters is similar in many respects to the 
graphics characters, the main difference 
being that each of the alphanumeric 
characters is formed from thirty-five 
small squares situated in the character 
cell. In fact, the character cell is divided 
into a total of fifty squares, as shown in 
Fig. 2(b). (This does not include the gaps 
between characters in the horizontal 
direction, which take up three extra 
columns). 

The top row of five squares is 
normally left blank to give a space 
between rows of characters, and the 
two lines of five empty squares at the 
bottom of the character cell are used 
when lower case characters, which 
normally descend below the line (g, j, p, 
q, and y), are generated. 

Figure 3(b) shows the circuit diagram 
of the alphanumeric character genera- 
tor. It is not practical to use the same 
approach as in graphics generation 
using discrete i.cs to form the char- 
acters, because this would result in an 
extremely large nurnber of components. 
Special i.cs are in fact manufactured to 
perform the function of character 
generation, and these are called read- 
only memories or r.o.ms. The one 
shown in the circuit diagram is manu- 
factured by Signetics and contains 
information for sixty-four different 
characters, including all the upper-case 
alphabet and various other characters 
such as brackets, numerals etc. 

There are five outputs from the i.c., 
one for each column of the character, as 
indicated in Fig. 2(b), and nine address 
inputs. Three of the address inputs 
(called row addresses) are used to define 
which of the horizontal rows of the 
character is to be displayed, and the 
other six inputs are used to decide 
which of the sixty-four characters will 
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be displayed. The row address inputs 
are fed from the line divider outputs 
(5,9) and (5,8), also (4,10) which has 
been gated to inhibit the output during 
the last two lines of the character cell. It 
does this by making the row address 
“000” during the last two rows, and іп 
this particular r.o.m. the output is 
always ‘0’ when this row address is 
present. 

The other six address inputs are fed 
directly from the r.a.m. store outputs. A 
quick look at the code table might 
indicate that bit numbers 1-6 should be 
used here, but as this i.c. is capable of 
producing upper-case only characters, 
this would result in lower-case alphabet 
letters appearing as numerals and 
various other odd symbols. If, however, 
bit 6 is replaced with bit 7 inverted, the 
desired effect of lower-case letters 
appearing as capitals is achieved. 

The outputs of the i.c. are gated with 
their respective vertical column infor- 
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1Сво 


69,9 


28,10 
28,15 


60,8 


28,12 


mation in five 2-input open-collector 
NAND gates, where they are added 
together to form negative-going 
alphanumeric characters. 


Control-codes decoding and output 
This part of the circuit, shown in Fig. 4, 
performs several functions. 

@ To detect all the various control 
codes that are transmitted, for colour, 
graphics, flashing and boxing informa- 
tion and to switch the output gates to 
the correct state. 

@ To provide switching between the 
graphic and alphanumeric information 
in the "alphanumeric blast through" 
mode. 

Ф To add line and field blanking 
information to the output waveform, 


Fig. 4. The control codes decoder and 
output circuit. 
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and also to blank out the control 
characters, which of course are not 
intended for display. | 

There is also a problem caused by the 
fact that the standards of transmission 
have been changed recently, in terms of 
the position in the code table of some of 
the control characters. (On February 2, 
1976, BBCI began to transmit the new 
standard, BBC2 reverting to the old 
standard.) This problem is overcome by 
providing three links on the printed 
board which can be changed according 
to which type of transmission is being 
received. 


(To be continued) 


Corrections 

In the list of i.cs, published last month, 
IC,, was incorrectly given. It should be 
74164. 

On page 48, Fig. 3, the connéxion to IC4,, 
ріп 8 should come from IC, pin 9, not 
pin 19. 
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Phase and sound quality 


fa 


. there is almost overwhelming evidence that the preservation of waveshape is 
of no significance and that in consequence phase shift in a monaural channel 
is of little importance . . .”’ 


by James Moir, F.I.E.E. 


James Moir & Associates 


As the distortions that have the major effect on the quality of reproduced sound become 
more clearly understood it is natural that the remaining minor distortions should be 
subject to critical examination. Claims about the advantages of minimizing phase shift 
have appeared in advertisements for amplifiers and loudspeakers. In the light of the 
current interest in the problem and its controversial nature this article reviews the 
arguments both for and against the importance of phase in affecting the quality of 


reproduced sound. 


The ensuing discussion is about the 
phase differences between the fre- 
quency components that can appear in 
asingle channel. The effect of the phase 
differences that may exist between 
signals in different channels is not 
considered in the present contribution; 
for example there is no discussion of 
the effects of the phase differences that 
may appear between the signals in the 
two channels of a stereo system, though 
they are of vital importance in achiev- 
ing a good stereo image. It is probably 
advantageous to start by explaining 
what is meant by "phase shift." 


Phase shift indication 

When power supply engineers re- 
quired a technique for indicating that 
the current maxima and the voltage 
maxima in their circuits did not always 
occur at the same instant in time, they 
invented the concept of phase. The time 
of a cycle of the supply frequency (20 
milliseconds for our supply frequency of 
50Hz) was divided into 360 degrees and 
where the maxima of voltage across a 
load and the maxima of the current in 
the load did not occur simultaneously, 
they indicated the difference in frac- 
tions (degrees) of the time of one cycle. 
At a later date when they discovered 
that their supply voltage waveforms 
included harmonics of the supply 
frequency they were able to specify the 
“phase” of the harmonic voltage with 
respect to the maxima in the waveform 
of the 50Hz voltage by quoting the 
“phase difference" in degrees. Basically 
it is a time difference that is being 
indicated, but the use of degree units is a 
satisfactory alternative when single 
frequency working is being considered 
because the time duration of one cycle 
of the supply voltage waveform is 


(very) constant and a phase shift of one 
degree always represents the same time 
interval (0.056ms). 
. The technique of specifying a time 
difference in degree units has been 
Carried over to the communications 
field, but it is not so useful to the 
cOmmunication engineer because his 
circuits rarely work at a single fre- 
quency and in consequence a fixed 
difference between the time of two 
events is not a fixed phase shift 
expressed in degrees. А constant time 
difference of say 10 milliseconds between 
the current and voltage maxima is a 
phase shift of 180 degrees if the 
operating frequency is 50Hz., 1800 
degrees at a frequency of 500Hz, and 
18,000 degrees if the frequency is 5,000 
Hz. If a circuit produces a fixed time 
delay measured in milliseconds it has a 
phase/frequency response that is lin- 
early proportional to frequency as 
indicated in Fig. 1. 

The complications are minimized in 
the following discussion by referring to 
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Fig. 1. Phase shift versus frequency fora 
constant time delay of 10ms. 
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a time difference wherever this is 
applicable, but including comment 
about the equivalent phase difference 
where this clarifies the situation. It 
seems reasonable to suggest that the 
phase shift concept should really be 
confined to those situations where the 
phase shift is less than one cycle of the 
fundamental frequency. This infers that 
it be used when dealing with power 
supply and similar circuits where any 
high frequency components occur only 
at harmonics of the basic frequency. 
Indeed, it is often troublesome to apply 
to communication circuits where the 


phase shift between two unsynchron- 


ized frequency components is contin- 
uously changing. 


Cause of phase shift 
Itis worth while looking at the simplest 
mechanism that results in these phase 
shifts. A typical audio amplifier includes 
a series of amplifying stages coupled 
together by combinations of resistance 
and capacitance to allow the appro- 
priate d.c. potentials to be maintained in 
each stage. Each series combination of 
C ind R shifts the phase of the output 
voltage with respect to the input 
voltage, the output voltage across the 
resistor leading the input voltage to the 
combination by an angle that is: 
ü—tan^! X,./R 

In addition to the discrete compon- 
ents in the coupling network there is 
always stray capacitance in parallel 
with the input and output resistance of 
each stage. This parallel combination of 
resistance and reactance results in a 
phase shift in the opposite direction, the 
Output voltage across the capacitor 
lagging the input voltage by an angle 

6—tan^!R/X, 
A typical amplifier of many stages 


Wireless World, March 1976 


Fig. 2. Typical phase shift characteristic 
of a high quality domestic amplifier. 


will generally have a more complex 
phase shift/frequency response, similar 
to that shown in Fig. 2 as the overall 
phase shift between the input and 
output circuits of the amplifier is the 
sum of many phase shifts both leading 
and lagging. It should be noted, how- 
ever, that the phase shift between the 
limit frequencies of 10Hz and 10? Hz is 
only a few degrees. In this particular 
amplifier it will be seen that the output 
voltage leads the input voltage at low 
frequencies, and lags at high fre- 
quencies. Іп consequence the low 
frequency signal components arrive 
first, followed by the mid-frequency 
components and finally the high fre- 
quency signal appears. 

The series and parallel combinations 
of R and C are probably the simplest 
network that introduce phase shift, 
practically any combination of induc- 
tive or capacitive reactance and resis- 
tance producing a phase shift in one 
direction or the other. Amplifier input 
and output transformers produce phase 
shifts at both high and low frequencies 
as do gramophone pickups, loud- 
speakers, tone control networks and 
almost every other component in an 
audio system. 

To produce phase shifts of more than 
180 degrees, combinations of several 
reactive elements must be employed 
and if a time delay of more than a few 
milliseconds is to be produced, elec- 
tronic, acoustical or mechanical delay 
mechanisms must be used. Time delays 
in the millisecond range also result 
from transmission over long telephone 
lines which may include hundreds of 
amplifier stages. 

Fig. 3 illustrates the effect of time 
delay on the waveform of a transmitted 
pulse, the lower curve being the trans- 
mitted pulse and the top curve the 
received pulse. In this instance the time 
delay is 10 milliseconds and it will be 


Fig. 3. Effect of time delay on the 
waveform of a transmitted pulse. 
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seen that the consequent waveform 
distortion is enormous. 

Now common sense suggests that 
accurate reproduction of the signal 
waveform is an essential aspect of the 
performance of a good amplifier, but 
anticipating the outcome of the discus- 
sion that follows it will be shown that an 
accurate reproduction of the signal 
waveform may be of little consequence 
in determining the quality of the 
reproduced music. ` 

At this point it is important to 
recognise that manipulating either the 
amplitudes, or the relative phases of the 
components of a complex tone can 
produce changes in waveform. How- 


ever, it is easy to demonstrate that even’ 


small changes in waveshape, hardly 
discernible on an oscilloscope, but 
produced by changes in the amplitude 
of the harmonic components can pro- 
duce devastating changes in sound 
quality, while the very similar but much 
greater changes in waveshape produced 
by changes in the relative phase of the 
harmonics have no apparent effect on 
the quality of the sound. Amplitude 
clipping and cross-over distortion are 
typical examples of waveform distor- 
tion produced by changes in the har- 
monic amplitudes that produce very 
audible changes in sound quality when 
present in such small amounts that they 
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are detectable as a waveform change 
only to an experienced observer. All the 
changes of waveform produced by 
changes in the amplitude of the various 
components of a complex wave are 
excluded from the discussion that 
follows. 


Effect of phase shift on test tones 

The significance of the phase differ- 
ences that may appear in a single 
channel on the sound quality of a 
complex note have been investigated by 
many workers beginning with Ohm and 
it is fair to say that their overwhelming 
conclusion has been that the phase 
difference between the components of a 
single complex tone has no significant 
effect on the quality of the resultant 
sound. In other words the accurate 
reproduction of waveform is of no great 
importance. But beginning with an 
investigation by Mathes & Miller (see 
Bibliography), there has been a steady 
flow of research workers claiming to 
have found that the waveform changes 


- produced by changing the phase of the 


components of some complex waves 
may be audible. 

Mathes & Miller's circuitry, essen- 
tially a balanced a.m./f.m. modulator, 
gel.erated three tones, a carrier and two 
side bands (the modulating signal) and 
allowed them to vary the phase of the 
cairier with respect to the two side 
bai:ds. At low values of the modulation 
inaex a frequency modulated carrier 
has the same side band structure as an 
amplitude modulated wave, but the side 
bai:ds are shifted in phase by 90 degrees. 
By shifting the phase of the carrier, 
Mathes & Miller could change the 
rel.tive phase of the sidebands without 
ch.nging the side band or carrier 
an. plitudes. 

The paper quotes a considerable 
number of findings but typically a wave 
consisting of a carrier at a frequency of 
IkHz with two side frequencies is Said 
to sound "raucous and rough" when the 
modulated envelope is that of an a.m. 
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wave, but to what sounds like а 
"combination of pure tones accompan- 
ied by an apparent pitch sensation of 
twice the signal (modulating) fre- 
quency," when the carrier phase is 
shifted through 90 degrees. They note 
that the tonal quality difference result- 
ing from shifting the phase of the side 
band frequency disappeared when the 
signal (side band) frequencies exceeded 
about 4096 of the carrier frequency but 
that this effect was a function of the 
listening level. 

The waveforms of the test signal were 
those characteristic of a modulated 
carrier similar to those shown in Fig. 4 
(a) and (b) Mathes notes that the 
effects were only audible over a limited 
range of modulation depths in the 
region where the modulation depth 
exceeded about 85%. This may be of 
significance for the appearance of audi- 
ble effects seems to depend on the 
envelope of the combined signal 
approaching zero at some points in the 
cycle. Mathes and Miller also note that 
direct transmission to the ear was most 
important, as attempts to observe these 
effects with a loudspeaker were defeat- 
ed by the complex phase and amplitude 
effects characteristic of the standing 
wave patterns in а room. 

There are a lot more results of a 
similar type quoted in the Mathes paper 
that do not justify present repetition 
in-so-far as the results already men- 
tioned confirm that they had discovered 
conditions in which shifting the phase 
of the components of a complex tone 
could produce audible changes in the 
sound quality. | 

In a generally similar investigation 
two later workers, Craig and Jeffries, 
produced some results that are unusual 
in several ways. As the test signal they 
used a tone of 250Hz and its octave, and 
they found that over a restricted range 
of sound levels the test subject could 
detect a change in quality of the 
combination of notes when the phase of 
the 500Hz component was changed. 
Other investigators have consistently 
failed to find this effect. Surprisingly, 
the changes in quality with change of 
phase were in opposite directions for 
the two subjects involved in the experi- 
ment, one observer describing the phase 
reversal as producing a note that 
sounded 'higher pitched, louder and 
purer' whereas the second subject 
described it as ‘lower pitched, softer or 
less pure.’ This contradictory result has 
apparently been observed by other 
investigators using similar combina- 
tions of tones. 

A more recent investigation is des- 
cribed in a paper by Hanson and Madsen. 
They described results that are claimed 
to show that changing the phase of the 
components of a square wave produce 
audible changes in sound quality, a 
repetition of our experiment described 
later (see Fig. 7). They reject the use of 
simple passive phase shifting networks 
to distort the square wave, on the quite 
unjustifiable ground that they intro- 


Fig. 4. Modulated carrier test signals in 
(a) and (b) used to examine the effects of 
phase shifts on test tones. 


Fig 5. Effect on the waveform of a 
square wave shown in (a) of changing 
the phase of the (b) 5th harmonic shifted 
by 100? and (c) 3rd harmonic shifted by 
100°. 
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duce amplitude changes in addition to 
the wanted phase shifts. In one of their 
experiments Hanson and Madsen 
employ a phase shifting technique that 
requires four recordings and replays of a 
square wave test signal, including in the 
chain a loudspeaker, microphone and 
an anechoic chamber. 

Now even the supporters of the claim 
that "phase shifts affect sound quality" 
wouid agree that any effects are indeed 


very subtle. The distortions introduced 
by the multiple recording and replaying 
of a taped square wave and the intro- 
duction of a loudspeaker, microphone 
and anechoic chamber into the repro- 
ducer system, are certain to be far more 
obvious than the effects of any phase 
shifts. The paper makes the valuable 
point that polarity is important but the 
validity of many of the other conclu- 
sions are suspect for several reasons, 
not least the remark that "improving 
the performance of the loudspeaker 
used to reproduce the test signals 
resulted in the phase shifts becoming 
less audible." 

Nevertheless taken together the three 
papers and those listed in the biblio- 
graphy in the Craig and Jeffries paper 
can be accepted as confirming that 
there is some combination of tones for 
which change in the relative phase of 
the various components produces some 
change in the acoustic quality of the 
resultant sound. The hearing system is 
not completely insensitive to the effect 
of phase shift but it seems obvious that 
the phase sensitivity is very low. 
However none of the authors have 
directly suggested that the effects are 
significant when reproducing pro- 
grammes, nor have they attempted to 
confirm that there are phase effects that 
are audible in music. 


Phase sensitivity 

Having confirmed that there are condi- 
tions under which phase shift may 
produce audible effects, it is worth 
attempting to decide on how sensitive 
the hearing system is to phase change 
effects and how significant they are in 
determining the quality of the repro- 
duced sound. 

Relatively simple apparatus enables 
complex waveforms such as that shown 
in Fig. 5 to be produced by adding 
harmonics to the basic sinusoidal 
waveform. The same equipment allows 
the phase of the added harmonics to be 
varied with respect to the fundamental 
sinusoidal signals. There are an infinite 
number of possible combinations but 
Fig. 5 illustrates the effect on the 
waveform of changing the phase of the 
3rd and 5th harmonics with respect to 
the fundamental frequency. We have 
never been able to detect any audible 
change in the quality of the resulting 
waveform as the waveshape is changed 
from (a) to (c), even when the listener is 
making the change and the waveforms 
are simultaneously visible on an oscil- 
loscope. 
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An experiment that only requires 
simple equipment will go far towards 
convincing any listeners that if there 
are any phase effects, they are rather 
subtle. Two audio oscillators having 
their outputs coupled together through 
separate resistors are coupled into an 
amplifier driving a good loudspeaker 
and the frequencies set a few hertz 
apart. This ensures that there is a 
continuous variation in the relative 
phases of the two signals. If the 
resultant signal is reproduced at a level 
not greater than about 50dB (conversa- 
tional speech at about 10ft) it will be 
found that though the waveform varies 
continuously through extremes similar 
to those shown in Fig. 5 the sound 
quality changes are those due to the 
amplitude changes only. 

Following the discussion of the 
causes of phase shift earlier in this 
contribution, it will be fairly evident 
that tone controls are likely to 
introduce considerable phase shifts for 
they are almost invariably combinations 
of RC networks. Fig. 6 illustrates a 
typical result, curve A being the mea- 
sured phase shift through an amplifier 
and control unit of high repute with the 
tone controls set to "flat" while the 
dotted curves result when the bass and 
top controls are set at min and max. 
Peihaps this is another reason for the 
puiists' objection to tone controls. 


Reproduction of transients : 

The experiments just described 
demonstrate that gross changes in 
phase may produce no significant effect 
on the sound quality of a continuous 
note but while agreeing with this, the 
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Fig 6 (above). Phase shift effected by 
tone controls in a typical amplifier. 


supporters of the "phase changes effect 
sound quality" point of view suggest 
that any phase changes that reduce the 
steepness of the wavefront of a tran- 
sient sound must affect the quality of 
these transients. Again, this statement 
is incapable of either rigid proof or 
positive contradiction, but it is easily 
possible to demonstrate that gross 
changes in the phase of the component 
harmonics in a square wave may not 
produce any significant changes in the 
quality, although the wavefronts of a 
square wave are presumably typical 
transients. 

The second waveform shown in Fig. 7 
is merely the first waveform with the 
phase of all the higher frequency 
harmonics shifted by 180 degrees by 
inserting a simple passive lattice 
network. It always appears incredible 
that such gross changes in waveform 
should be inaudible, but it is true to say 
that no member of the development 
team, or any other hi-fi enthusiast who 
has heard this demonstration has been 
able to detect any audible difference 
between the two waveforms, even when 
the waveform changes were being made 
by the observer and were simultan- 
eously visible on an oscilloscope. This 
was an experiment first made around 
1945 when the writer was investigating 
the effect of phase in an attempt to 
decide whether the phase changes 
inherent in any normal sound repro- 
ducer amplifier were of any signifi- 
cance, but it has been used as a 
demonstration during many lectures on 
sound reproduction given since then. 

This is a particularly interesting 
finding, for if it is confirmed, it indicates 
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Fig. 7 (below). Changing the phase 
components of a square wave to deter- 
mine the effects on audibilit y. 
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that it is not necessary to reproduce the 
steep wavefronts that are assumed to 
characterize a transient in music. If this 
conclusion is right, it raises the question 
as to what reviewers mean when they 
claim that some amplifier or loud- 
speaker has a particularly good tran- 
sient response. It has a second interest- 
ing aspect, for when listening to the 
phase distortions of a square wave (Fig. 
7) the writer found that the effects were 
no more obvious on headphones than 
when listening in a typically furnished 
lounge. This was surprising, in that it 
was initially considered that the 
acoustic phase shifts produced by an 
enclosure were masking the electrical 
phase shifts produced by the lattice 
network phase shifter. The masking 
effects of the phase changes intro- 
duced by the room are now thought to 
be only a small part of the explanation 
for any failure to observe audible effects 
due to shifting the phase of the com- 
ponents in music. 


Reproduction in an enclosure 


An alternative approach is to consider 
what happens if an attempt is made to 
reproduce a square waveform in a room 
or hall. At any point in а room the 
instantaneous waveform of the com- 
plex note emitted by an orchestra, or a 
loudspeaker, is the vector sum of all the 
component harmonics arriving at that 
point. Sounds arrive at every point in an 
auditorium by direct transmission fol- 
lowing a straight path from source to 
listener, but also by a multitude of 
indirect paths that include multiple 
reflection from the room boundaries. 
The reflected components having tra- 
velled by longer paths than the direct 
components, arrive delayed in time, and 
in consequence, with their phases 
radically changed. Because the reflec- 
tive properties af a boundary surface 
are almost invariably a function of 
frequency, the time of arrival at any 
listsner's ear receiving the reflected 
components changes rapidly with fre- 
quency and with the position of the 
listener in the room. As a result there is 
no single acoustic waveform that 
characterizes the sound of the orchestra 
at any particular instant. There is a 
different waveform for almost every 
position in which the measuring micro- 
phone is placed, yet there is no signifi- 
cant difference in the sound quality in 
adjacent seats. 

It is easy to confirm that the acoustic 
waveform varies widely with position, 
by using a loudspeaker fed with a 
square wave electrical signal and using 
a precision capacitor microphone to 
pick up the waveform at points in the 
auditorium. Fig 8 shows typical wave- 
forms measured at two points only four 
inches apart in a normal domestic 
lounge, when a high quality speaker 
system was driven by a square wave 
voltage signal. Experiment confirms 
that it is usually difficult to find two 
points in an enclosure where the 
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waveforms are similar. А square wave 
electrical signal applied to a loud- 
speaker produces as many different 
acoustic waveforms in space as there 
are positions for the measuring micro- 
phone. 

Exactly the same conditions apply to 
the reproduction of the waveform of the 
music of a real orchestra. Not only does 
the orchestra produce a different 
waveform at every seating position in 
the auditorium, but wide changes in the 
waveform appear if any of the instru- 
mental groups or individual instrumen- 
talists are moved with respect to the 
rest of the orchestra. Thus if the quality 
of the sound depended on the accuracy 
of the reproduction of waveforms, each 
instrument in the orchestra would have 
to be precisely located in a carefully 
pre-determined position in space. As the 
optimum location for every instrument 
would depend on the position of every 
other instrument, the determination of 
the "correct" location for the 100 odd 
instruments in a symphony orchestra 
would require many months of investi- 
gation. The final position would be so 
critical that the instrument would have 


to be permanently fixed in position and- 


the player would have to adjust his 
position to suit. When this had been 
done, there would only be one seat in 
the auditorium in which the sound 
would be acceptable. 


Phase shifts in programme material 
The aspect that is of real interest to the 
hi-fi enthusiast is not the audibility of 
phase changes on special test signals, 
but the effect of phase shifts on the 
quality of music and speech. My own 
interest in the effects of phase on the 
quality of sound arose in 1945 after 
having worked for a time on the design 
of wide band amplifiers for radar where 
it is essential to preserve the waveform 
of the radio signal. On returning to the 
problem of designing sound reproducer 
amplifiers it was thought that the 
preservation of waveshape might 
improve the sound quality obtained in 
cinemas. Our investigations showed 
that nothing was to be gained, ampli- 
fiers having substantially zero phase 
shifts having no obvious advantage 
over conventional amplifiers in which 
no special attempts have been made to 
minimize the phase shifts that result 
from standard design procedures. 

At a recent Wireless World seminar 
on linear phase loudspeakers, H. D. 
Harwood of the BBC Research Depart- 
ment indicated that they had been quite 
unable to detect any "distortions"due to 
the effect of phase shifts in sound 
reproducer amplifiers. À recently pub- 
lished paper reaching the same conclu- 
sions is that by Ashley in the Journal of 
the Audio Engineering Society for April 
1971. 


Acceptable time delays 

It will be obvious that absolute time 
delays are not of any consequence. 
Signals may be stored on tape for years 


Fig. 8. Waveforms from the same signal 
source measured at points four inches 


apart. 


without the storage time affecting the 
sound quality. It is the differential time 
delay, or group time delay that is of 
significance. This is the difference 
between the time. delay occurring 
towards the extremes of the audio 
frequency band and the delay that 
occurs at some suitable reference 
frequency in the middle of the band. 
Clearly there must come a point where 
the delaying of one section of the 
frequency spectrum with respect to 
other parts of the spectrum must result 
in some changes in the quality of the 
reproduced sound. If the low frequency 
components in a musical passage arrive 
to-day, the high frequency components 
cannot be allowed to arrive tomorrow. 
Establishment of the "just detectable” 
differential delay time would be a 
significant point in any discussion 
about the effect of phase shifts or time 
delays. 

Because of its importance to tele- 
phone administrations, the time delay 
that is "just detectable" when produc- 
ing speech has been the subject of many 
investigations. It is worth mentioning 
that effects of these differential time 
delays are much more obvious on 
speech than on music. The differential 
time delays result in a kind of metallic 
echo following each syllable or word. 
Much greater time delays are permissi- 
ble before the distortion becomes 
obvious on music. The experimental 
procedure was substantially the same in 
all the investigations. A high quality 
reproducer system was used with 
arrangements to allow the introduction 
of time delays either by the use of 
all-pass networks or long telephone 
lines. The listener was allowed to 
increase the time delay until the effects 
were detectable on an immediate 
comparison with the un-delayed condi- 
tion. This is a highly critical test, for 
under normal listening conditions the 
listener does not have any opportunity 
of making an instantaneous compa- 
rison, and as it will appear, the effects of 
phase shifts are rather subtle even when 
present in large amounts. Thus the 
opportunity of detecting a particular 
distortion is immensely improved if an 
immediate comparison of the “distort- 
ed” and “undistorted” condition is 
possible. 
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It is not proposed to go through all 
the experiments in detail, but merely to 
quote the authority and the order of the 
time delay they found to be “just 
detectable." Bell Telephone Labora- 
tories inserted a series of delay 
networks into a high quality reproducer 
system and directly compared the 
output signal with the input signal, 
using reproducer equipment of the 
highest quality. Distortion on speech 
was just audible when the 5-8 kHz band 
was delayed by 5-8 milliseconds behind 
the 1-3kHz band. At the low frequency 
end they found that delays of 70-90 
milliseconds were innocuous. 

Similar tests were made at a later date 
by Belger, Pavel & Rindfleisch of the 
German Post Office and the German 
Broadcasting Organisation using long 
telephone lines to produce time delays. 
Their findings were in good agreement 
with those of Bell Telephone Labora- 
tories. They concluded that permissible 
delay was 70 millisecond at 50 Hz and 8 
millisecond at 8 kHz. 

After reviewing all the information 
available, C.C.LF., the authority that 
fixes the performance standards for 
international telephone lines, specified 
substantially similar limits for lines 
intended for the transmission of speech 
and musical programmes. They 
consider that signals may be delayed 
with respect to the mid-band (1kHz) 
signal by the times given:— in the 50Hz 
band they may be delayed by up to 80 
ms, in the 100Hz band they may be 
delayed by up to 20 ms; in the 8kHz 
band they may be delayed by up to 8 ms. 

Though there is almost overwhelm- 
ing evidence that the preservation of 
waveshape is of no significance and that 
in consequence phase shift in а mon- 
aural channel is of little importance, 
there can be no doubt that the relative 
phase of the signals in a two channel 
stereo system is of considerable impor- 
tance. Unless the corresponding instan- 
taneous signals are emitted by the two 
loudspeakers at the same instant in 
time, the stereo image will be deflected 
towards the loudspeaker emitting the 
leading wavefront. If the time delay 
(phase shift) between the two speakers 
is a function of frequency the stereo 
image will be unstable. 
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BREAKDOWN IONISATION 


~~ 


lon out your 
quality control problems 


The AVO Breakdown and lonisa- 
tion Tester RM215-L/2 is specifically 
designed to help solve all manner 
of quality control problems. 

It measures resistive leakage 
current under both AC & DC voltage 
testing conditions as well as total 
AC leakage current. Test voltages up 
to 12 kV DC and 6 kV AC are con- 
tinuously variable and breakdown 
current level is adjustable up to 
^ mA. A built-in loudspeaker gives 
audible detection of ionisation and 
there are connections for earphone 
or an oscilloscope. 

The circuit features low internal 
resistance yet at the same time 
limits the maximum output current, 
even at short circuit. 

With the RM215-L/2 you can 
carry out general flash testing, 
measurement of breakdown voltage 
—even after breakdown - and the 
detection (and counting) of spurious 
flashovers. 


SUPPLY | HIGH TENSION 


BREAKDOWN LEAKAG= & ICNISAFION TESTES 


Equally suited to both destruc- 
tive and non-destructive testing, 
the RM215-L/2 is a piece of test 
equipment you cannot afford tc be 
without. If you have some problems 
that need to be ‘ioned’ aut, get ir 
touch for full details. 


APPLICATIONS 


Flash testing of electrical components. 
Measurement of breakdown voltage on electrical 
components and materials. 

Measurement of insulation resistance at high 
vcitage. 

Measurement of d.c. leakage current. 
Measurement of a.c. leakage current and total 
current. 

Non-destructive insulation t2sting of materials 
and components. 

Detection of ionisation in electrical assemblies. 


Designed to meet B.S., VD.E. and 
LE.C. Safety Requirements. 


Avo Limited, Dover, Kent. 
Tel: Dover (0304) 202620 


‘horn Measurement Control 
mom and Automation Division 
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| Now...the most exciting Sinclair kit ever 


The Black Watch kit 


At £14.95, it’s 


x practical- easily built by 
anyone in an evening's 
straightforward assembly. 


The Black Watch by Sinclair is unique. 


Controlled by a quartz crystal... 
powered by two hearing aid 
batteries...using bright red LEDs to 
show hours and minutes and 
minutes and seconds .. it's also 
styled in the cool prestige Sinclair 
fashion: no knobs, no buttons, 

а no flash. 

The Black Watch kit is unique, 
too.Itsrational- Sinclair have 
reduced the separate 
components to just four. 


xcomplete -right down to | 
strap and batteries. 


x guaranteed. A correctly- 
assembled watch is 
guaranteed for a year. It ; 
works as soon as you put the! | 
batteries in. On a built watch 
we guarantee an accuracy дон 
within.a second a day- but | d НАНЫ САДЫ сап 
building it yourself YO may be 224 assemble а Black Watch without 
| ableto adjustthe trimmerto | difficulty. From opening the kitto 
achieve an accuracy within a ** wearing the watch is a couple of 
seconda week. hours' work. 


The special features of The Black Watch 


Smooth, chunky, matt-black case, Large, bright, red display -easily read Runson two hearing-aid batteries 
with black strap. (Black stainless- atnicht (supplied). Change your batteries 
steel bracelet available as extra- Touch-and-see case - yourself - no expensive jeweller's 


see order form.) no unprofessional buttons. service. 
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The Black Watch --using the unique 


Sinclair-designed state-of-the-art IC. Complete kit 


The chip... ...and howit works ! 
The heart ofthe Black Watch is a A crystal-controlled reference is used 
unique IC designed by Sinclair and to drive a chain of 15 binary dividers Ж Ё 


custom-built for them using which reduce the frequency from 
state-of-the-art technology- 32,768 Hz to 1 Hz. This accurate The peii. si board 
integrated injection logic signalis then counted into units of p 


urique Sinclair-designed IC 
er capsulated quartz crystal 


seconds, minutes, and hours, and on 


T chipor SEO NIC azure anly request the stored information is 


3mm x 3mm and contains over 


м оор Qo 


2000 transistors. The circuit includes processed еее sand rwr 
display drivers to feed the four cepacitor 
a)reference oscillator 7-segment LED displays. When the LED display 
b) divider chain display is not in operation, special 2-gart case with window in 
c) decoder circuits power-saving circuits on the chip iti 
d) display inhibit circuits reduce current consumption to only Por 


batteries 
battery-clip 
„ blackstrap (black stainless- 
st2el bracelet optional extra- 
see order form) 
11. fullinstructions for building 
anduse. 


All the tools you need are a fine 
solde-ing iron and a pair of cutters. 
If you ve any queries or problems in 
building, ring or write to Sinclair 
service department for help. 


e) display driving circuits. € few microamps 


8. 
9. 
10 


The chip is totally designed and 
manufactured in the UK, andis 
the first design to incorporate 
all circuitry for a digital 
watch on a single chip. 


LED display 


Trimmer 
Quartz crystal 


Batteries 


2000-transistor silicon integrated circuit 


Take advantage of this no-risks, 
money-back offer today! To: Sinclair Radionics Ltd, FREEPOST, St Ives, Huntingdon, Cambs., PE17 4BR. 


The Sinclair Black Watch is fully | 
guaranteed. Return your kit in original 
condition within 10 days and we'll | Please send me Total £ | 
refund your money without question. 
All parts are tested and checked before | (qty) Sinclair Black Watch “enclose cheque for £ | 
despatch-and correctly-assembled kit(s) at £14.95 (inc. black made out to Sinclair Radionics Ltd 
watches are guaranteed for one year. | strap, VAT, p&p) and crossed | 
Simply fillin the FREEPOST order (qty) black stainless-steel * Please debit my *Barclaycard/Access/ 
form and post it-today! | bracelet(s) at £2.00 American Express account number | 
A : (inc. VAT, p&p) 

Price in kit form: £14.95 (inc. black i | 
strap, VAT, p&p). 

| Мате | 

1 ш 
Simla | | 
Sinclair Radionics Ltd, 
London Road, St Ives, | 
Huntingdon, Cambs., PE17 4HJ. ww/3 
Tel: St Ives (0480) 64646. | | 
Reg. no: 699483 England. VAT Reg. no: 213817088 | Please print. FREEPOST -no stamp required *Delete asrequired 
———= ns SS SS ССА 
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The Dymar 1680 portable frequency counter 


$8 
с DYMAR. Type 1680 Frequency Counter а є a н 


MA 
фу. Q2 3 
s ні 


Youre working miles from base, 
theres no power handy, and enough AM about 
to drive you crazy... 


You don't have to have problems in order to 
appreciate the Dymar 1680 frequency counter. 
But if they arise you'll know you've got a friend. 


At home or away, the 1680 offers a frequency 
range of from 30Hz to 600MHz with exception- 
ally high sensitivity right across the range. 


A high stability crystal time base provides 
laboratory standard accuracy in workshop or on 
location - accuracy which is maintained even in 
the presence of a large proportion of AM on the 
carrier wave. i 


Designed for the mobile land, marine and air 


communications industry. 


The eight-digit LED display reads in MHz, kHz 
and Hz, with automatically positioned decimal 
point, and the front panel controls are simple 
and easy to use. 


In the field, the 1680 really comes into its own. 
Operating from AC mains supply or its own 
rechargeable batteries, it provides genuine 
portability at only 5.5165 weight and 7.2 x 10.6 x 
I.91n dimensions. 


Want to know more? Use the Reader Reply 
Service or contact Dymar direct. 


бы the name in radiotelephones 


DYMAR ELECTRONICS LIMITED, 
Colonial Way, Radlett Road, Watford, 
Herts. WD2 4L A. Tel: Watford 37321. 
Telex: 923035. Cables: Dymar Watford. 
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Circuit 


Monostable ring 
oscillator 


The circuit shown generates square 
waves which are suitable as clock 
signals in sequential digital circuits. The 
monostable multivibrator SN74121 
requires an external timing resistance — 
2kQ<R<40kQ апа an external timing 
capacitance — 10pF<C<10yF to gen- 
erate a pulse of duration T, =CRlog,2 
seconds. Each monostable is set for a 
similar pulse duration giving a 33% 
duty-cycle and a complete ringing cycle 
with a period of T,,.=3XT, seconds. 
When the CR-pairs are selected within 
the above ranges, the nominal period 
Tose May be varied between 150ns and 
120s giving frequencies from 7MHz to 
one cycle in two minutes. By realizing 
опе timing resistance as a 2Кр fixed 
resistor in series with the next highest 
preferred value multi-turn potentio- 
meter, adjustments of approximately 
+ 20% about the nominal frequency are 


/ 


SN74121 


SN7474 


possible. The inhibit inputs (B) are 
returned to the +5V supply with 1kQ 
resistors whilst one is decoupled with a 
capacitance of at least 0.lpF to ensure 
oscillation when power is first applied. 
The stability of oscillation-frequency is 
dependent upon the tolerances of the 
external timing components. For an 
even mark /space clock, Tosc is set to half 
the required period and a divide by 2 
bistable SN7474 is used from апу О or б 
output. With a further chain of bista- 
bles, this ring-of-three circuit has been 
used to generate clock signals for 
asynchronous data transmission appli- 
cations. 


A ring-of-four circuit requires a 
fourth monostable in the ring with each 
T, being set to 'AXT,,. When the 
external resistances of any two non-ad- 
jacent monostables are realised as 
variable components, the oscillator 
generates a selection of multiphase 
pulses which may be derived from any Q 
or © output as required. This latter 
configuration has been used in con- 
junction with certain microprocessor 
devices. 

P. J. Best, 

Dept of Electrical Engineering 
& Electronics, 

Manchester University. 


P.w.m. oscillator to vary 
display-intensity 


Intensity control of solid-state displays 
by pulse width modulation is now a 
standard technique. Conventional sys- 
tems employ a separate oscillator and 
modulator. The circuit suggested here 
combines the two functions using a 
common t.t.l. device. With Q high, С, 
will charge toward the switching 
potential of the B input Schmitt trigger, 
firing the monostable. Q will go low, 
discharing C, via D,. At the end of the 
triggered period, which is set by the 
potentiometer with C,, Q will go high, 
repeating the cycle. 

A fan out of 10 is available from the Q 
output. This follows a high-off conven- 
tion and is suitable for displays such as 
the Hewlett-Packard 7300 series. Should 
the complement be required а smaller 
fan-out is available from Q. 

C. Bartram. 

Department of Metallurgy & 
Science of Materials, 
Oxford. 


D, 
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Shunt stabilized power 


This circuit offers an improved power 
handling capacity over a simple zener 
stabilized circuit. It is short-circuit 
proof and less likely to damage delicate 
loads in the event of a fault in the 
supply. in many cases less power will be 
dissipated, by the regulating transistor, 


mains 


Simple window 
discriminator 


The voltages at the input terminals of 
the comparator are as shown. V, is an 
attenuated form of the input V,, but Vg 
is offset by an amount —bV, (У; = 
supply voltage), and rises linearly with 


= b; Rs > R3llRa 
4 


supply 


than in conventional series stabilizers. In 
the circuit shown, a feedback amplifier 
has been added to compare the output 
and zener voltages. The regulating 
transistor carries current equal to the 
difference between maximum and 
instantaneous currents. Therefore, if the 


V; until D; becomes reverse biased, 
when it is clamped to Ушу. Thus the V, 
and vg curves cross twice, giving rise to 
the two switching points. V5, below the 
knee, is given by Vz = Vin (1 — b) — bVs, 
and above by Vg = V,,. Because V, = 
aV,,, the lower switching point occurs 
at; 
ауы = (1 — b) Vin — БУ; 
i.e. Vi, = — bV;/(a + b — 1), 
and the upper switching point at; 
aV, z Vref 
i.e. Vin = Уа. 
By fixing the ratio, the two switching 
points may be varied independently by 
adjusting b and У,у for the lower and 
upper points respectively. As shown, 
the circuit will work only with positive 
going input voltages, but by reversing 
the polarity of D;, У, and — Vs, may be 
made to work with negative going 
inputs. 
M. J. Newman, 
Stockton, 
Teesside. 


screened 
cable 
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load normally takes close to maximum 
current, the power dissipation will be 
low and a cheaper transistor may be 
used, particularly if the unregulated 
input voltage is very much larger than 
the required output voltage.’ 

J. Suter, 

Wallasey, 

Cheshire. 


stabilizing 
transistor 


Digital pulse detector 


The display of digital pulses, on an 
oscilloscope, becomes difficult if they 
are not repetitive. Pulses of a fairly long 
duration (milliseconds) may be dis- 
played on a storage oscilloscope but the 
display of microsecond and nanosecond 
pulse widths becomes particularly diffi- 
cult, if not impossible. 

This circuit provides a simple method 
for detecting such pulses. Because the D 
type bistable transfers the information 
from its data input to the Q output on 
the positive going edge of the clock 
pulse, both positive and negative pulses 
with widths down to approximately 
10п5 may be detected. 

Any positive-edge triggered bistable 
may be used provided the correct 
conditions are wired to the J and K or 
data inputs. 

P. V. Prior, 
Ipswich, 
Suffolk. 


+5V 


SN7476 or 
equivalent 
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Universal-motor reverser 


Universal motors are basically series 
types and, if the direction of rotation is 
to be reversed, the field connection 
must be reversed relative to the arma- 
ture. The field winding usually consists 
of two coils, one at either end of the 
armature. These connections are made 
internally and must be cut, the ends 
being brought out separately. The field 
coils are connected to line and neutral 
with the armature in a full-controlled 
bridge rectifier circuit. Switches S, and 
S, allow either of the thyristors to 
conduct when forward biased. With 5, 
closed, the current in the field coils is 
from neutral to line, i.e. the motor only 
uses half the a.c. cycle. With 5; closed 
the current in the field coils is from line 
to neutral. Because the current in the 
armature is always from right to left, 
the effective direction between field and 
armature is changed. The starting 
current, on а full half wave, is five times 


supressor 
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larger than the rated load current. 
Unless frequent stop-starts or reversals 
are contemplated, only modest recti- 
fiers and thyristors are needed and large 
heatsinks are not required. 

Diodes D, and D; need only be low 
voltage types but D, must have a 400V 
rating for use on 240V a.c. supplies. 

A. Refsum, 
Queen’s University, 
Belfast. 


Contributors to Circuit Ideas are urged 
to say what is new or improved about 
their circuit early in the item, preferably 
in the first sentence. 


Non-symmetrical phase-sensitive detector 


This circuit gives an output voltage 
proportional to the phase angle 
between signal and reference wave- 
forms, at one of two outputs dependent 
on whether the signal leads or lags the 
reference. 

An exclusive-OR gate is used as a 
p.s.d. and the output of this is switched 
between the two outputs by a sequence 
detector consisting of two RS flip-flops 
interconnected in a lock-out system, the 
flip-flops being reset during the period 
when both signal and reference are at 
zero. The values of R and C must be 


inputs 


calculated from the frequency of the 
signal and the input resistance of the 
following stage. R should not be lower 
than 4k7 to avoid overloading the final 
inverter gate. 


Vo2 


There is a discontinuity at + 180° and 
hence the circuit is unrelidble at this 
point. The maximum output swing is 
approximately 2.5V. 


С. C. Plain, 
Barnby, 
Suffolk. 
AVo1 
| 
| 
| 
| 
| 
| 
- pth 
Q 180 а leads Б 
і 
а leads Б 


a lags b 


Ya 5М7402 
6 x Vs SN7404 
2 x МЯ SN7400 
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^ Centenary of the telephone 


A hundred years on and electronics is taking over 


Alexander Graham Bell, the Scotsman 
who invented the telephone and first 
demonstrated it in Philadelphia in 1876, 
would not have been particularly sur- 
prised at the idea of sending telephone 
conversations over optical fibres, for he 
did something similar himself. He also 
invented the "photophone", an appara- 
.tus which transmitted voice waveforms 
along a beam of light and picked them 
up at the receiving end with a photo- 
electric cell. But he certainly would be 
surprised at the many other develop- 
ments in telephone technology which 
have resulted from the application of 
electronics to his invention: communi- 
cation satellites, undersea repeaters, 
viewphones, computer controlled elec- 
tronic exchanges, waveguides, digital 
transmission, adaptive line equalizers — 
the whole host of devices which are now 
becoming familiar ideas to the telecom- 
munication engineers of 1976. 

Leaving aside radio telephony and 
such marvels as conversations between 
the moon and earth, Bell would have 
been astonished at the multitude of 
other devices that have now been put 
on to the lines and cables originally set 
up for telephony. Facsimile, datà trans- 
mission, telemetry, sound and television 
broadcasting distribution are just a few. 
The “wired city" with its interactive 
information systems is not all that far 
off in 1976. Actually this year is a 
notable one for communication anni- 
versaries in the UK: it is also the 
quincentenary of the introduction of 
printing to England by Caxton and the 
quinquagenary of Baird's demonstra- 
tion of television to members of the 
Royal Institution (see January issue). 
The symbols and pictures disseminated 
by these techniques are now in fact 
being transmitted on the switched 
telephone network along with the 
phonemes of speech, апа increasingly 
this is being done with the help of 
electronics. The diagram opposite 
(taken from "Telecommunication deve- 
lopments in the United Kingdom and 
their social implications" by W. J. Bray 
and A. A. L. Reid, IEEE Trans. Commun. 
Com-23 No. 10 Oct. 1975) shows the 
development of such information ser- 
vices from the year 1870 up to a 
projected situation in 2000 AD. 


Alexander Graham Bell, 1847-1922, 
inventor of the telephone. 


Just in time for 1976 the Post Office 
decided to open its new research centre 
at Martlesham Heath, near Ipswich in 
Suffolk. Claimed to be the most 
advanced centre for telecommunica- 
tions research in Europe, it cost nearly 
£11 million to build and will employ 
1,800 people. Here the visitor is very 
much aware of the dominance of 
electronics, and the following notes 
outline some of the main areas of work. 


Optical fibres 

Transmitting digital signals over optical 
fibres may eventually be more econo- 
mic than using coaxial cables for most 
inter-city trunk routes. Optical fibres 
would avoid the need for buried 
repeaters on routes between urban-area 
telephone exchanges, would get rid of 
intermediate repeaters in most c.a.t.v. 
connections and would reduce the 
number of repeaters required in c.c.t.v. 
connections. Further simplification 
would follow from the use of space 
division multiplexing. Fibres can be 
assembled into cables, which can be 
drawn into ducts like those now used 
for conventional telephone cables. Fibre 
cables would be smaller, lighter and 
more flexible than metal cables of 
similar information carrying capacity. 


In a p.c.m. transmission system ап 
infra-red light source, e.g. a light 
emitting diode or solid-state laser (see 
photo), is coupled to the fibre and 
switched on and off in accordance with 
the digital pulses. At the receiving end 
of the fibre the light signals are coupled 
to a photo-diode and converted back 
into electrical signals, which can then 
be processed in the same way as digital 
signals in other systems. Analogue 
transmission — of, say, television 
signals — is also possible over optical 
fibre lengths of several kilometres. 
Digital transmission is preferred for all 
kinds of signals over long (e.g. inter- 
city) distances. 

A great dealof work has been put into 
developing fibres with low attenuation, 
to reduce the number of repeaters 
needed for a given distance. A few years 
ago we were hearing of attenuations of 
20dB/km but now they are generally 
below 10dB/km and even approaching 
IdB/kmin somecases. At Martlesham 
an 8 Mb/s optical fibre transmission 
system is being developed which will be 
capable of handling 120 telephony 
channels over а 4km to 5km length of 
each fibre. This system uses a gallium 
arsenide light-emitting diode operating 
at the infra-red wavelength of about 
900nm, together with a large-core 
multi-mode fibre with an attenuation of 
about 7dB/km. For the detector at the 
receiving end a silicon avalanche pho- 
todiode detector is used, and the 
resulting electrical signal is regenerated 
by conventional solid-state electronic 
circuits. 


Electronic exchanges 

Britain's first commercially produced 
electronic telephone exchange, the 
TXE4, is about to go into service at the 
Rectory Exchange at Sutton Coldfield 
near Birmingham. (Experimental elec- 
tronic exchanges have been on public 
trial for short periods over the past 
decade or so.) Meanwhile more TXE4s 
are being manufactured for public 
service in exchanges handling 3,000 to 
40,000 lines, and these, gradually 
replacing the existing Strowger and 
crossbar electromechanical exchanges, 
are expected to remain in service for 
about 25 years. 
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The ТХЕ4, however, is not fully 
electronic, because the final connec- 
tions between the speech wire pairs of 
subscribers are made by reed relays 
arranged in a matrix switching system. 
The operation of these relays is auto- 
matically controlled by electronic, 
solid-state, computer-like equipment 
working under programme control. 
Consider the analogy of a human 
switchboard operator using eyes, brain 
and hands in a manual exchange. The 
hands making connections are equiva- 
lent to the reed relay switching appara- 
tus; the eyes looking at indicators are 
equivalent to electronic scanning and 
storage equipment examining the state 
of the incoming lines to see whether 
calls are being made on them; while the 
operator's brain is equivalent to elec- 
tronic "control units" which identify 
calling subscribers, determine the con- 
nections required, select suitable routes 
through the network and finally operate 
the reed relays. 

Programme control for the "brain" 
part — an ordered sequence of instruc- 
tions which must be followed to set up 
each connection — is provided physi- 
cally by a permanent wired programme. 
This consists of energizing wires run- 
ning in various paths through an array 
of small ferrite cores carrying sensing 
windings. Each wire is energized in turn 
by .having a current pulse passed 
through it, and this causes a particular 
combination of the cores to be magne- 
tized — forming an instruction. Which- 
ever pattern of cores is magnetized (the 
instruction) is read out by the sensing 
windings. 

In later electronic exchanges the 
wired programme will be replaced by an 
alterable stored programme as used in 
digital computers. The stored pro- 
gramme control exchange on which the 
Post Office is working at Martlesham is 
called System X — presumably because 
its final form is not yet known. The 
essential thing about it, however, is that 
the actual connections between lines 
will be made by solid-state switches. 
Whether these will be diodes, or f.e.ts 
or something else is not yet decided, but 
they will almost certainly be integrated 
in m.s.i. ог 1.5.1. form. Already the i.c. 
manufacturers are putting small cross- 
point switching devices on the market. 

The advantages offered by System X 
will be greater versatility and the ability 
to both cope with changing require- 
ments from customers and take in 
future advances in electronics techno- 
logv. Réductions in cost, weight and 
size.are also likely, and, of course, there 
will be no electro-mechanical compon- 
ents producing noise and requiring 
regular maintenance. The system will 
use a range of control processors 
compatible with the GEC Mark IIBL 
computer which has been chosen as the 
main processor for System X. The first 
parts of System X to be introduced will 
provide digital switching for trunk 
routes. 

Meanwhile at Martlesham a small 


Bell used a reflecting diaphragm to 
modulate the light beam in his 
"photophone": nowadays, with optical 
fibres, the transducer is a laser. Here a 
Post Office scientist is cheching the 
performance of solid-state lasers for 
optical fibre transmission as part of a 
device reliability study. 


local telephone exchange has been 
designed as part of the switching 
research programme for System X. It 
makes extensive use of digital processor 
control, and the processors are 
arranged in a three-level hierarchy. At 
the highest level is a highly reliable 
digital processor at a remote site. This 
enables the cost of tasks which require 


The development of British Post Office 
telecommunications services. 

(Telex = teleprinter; Datel = data 
communication; Confravision = 
conference television; Fax = facsimile; 
Viewphone - video telephone; 
Viewdata - textual information 
displayed on television set; Telemail = 
overnight letter facsimile service.) 


1870 


Telex 
Telephony Facsimile 
Telegraphy 
Telegraphy Telephony 
Telegraphy 


93 


large electronic stores, or which are not 
used very frequently such as fault 
diagnosis or control of special facilities, 
to be shared between many exchanges. 
A smaller, local processor is responsible 
for the control of the basic telephone 
service. At the lowest level in the 
hierarchy a number of single-chip 
microprocessors perform simple tasks, 
and these are replicated over several 
units so that the failure of any one 
degrades, but does not interrupt, the 
service. Speech paths are switched by 
reed relays as the constraints imposed 
by the standard telephone make this 
necessary. 

The register which receives the 
dialled or keyed information from the 
customer is an example of micropro- 
cessor control. The programme in the 
microprocessor discriminates between 
different types of signalling by examin- 
ing the signal characteristics and then 
uses an analysis programme to interpret 
the information. Thus a mixture of 
telephones, with conventional dials or 
keypads, can be connected to the 
exchange. Whatever the type of sig- 
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nalling, one digit at a time is passed ир 
to the local processor which controls 
the call connection. 

Call processing is normally performed 
by the main machine unless a failure is 
detected. This detection is achieved by 
simple checking circuits and simple 
software routines which monitor the 
accuracy and duration of each stage in 
the setting up of each call. 

Sooner or later research and deve- 
lopment contracts for System X will be 
placed with the telephone equipment 
manufacturers. 


Communications satellites 

The latest communications satellite to 
come into service is the first of the 
Intelsat IV-A series, which began 
operating in January (see Space News, 
February). Carrying 20 transponders, it 
will handle 6,000 telephone circuits or 20 
television channels or various combin- 
ations of other services. The next series 
of comsats will be the Intelsat Vs, due to 
come into operation in 1979. These will 
use not only the present 4 and 6GHz 
frequency bands but also the higher 
satellite bands at 11 and 14GHz. These 
higher frequency systems can only be 
economically and efficiently designed if 
there is sufficient long-term statistical, 
data on the propagation characteris- 
tics of the satellite-earth paths. Such 
data can be obtained from measure- 
ments on signals radiated from geosta- 
tionary satellites, and at Martlesham a 
6m diameter steerable aerial has been 
built for this work. Path attenuation 
and depolarisation measurements at 
frequencies from 11 to 30GHz will be 
made possible by the availability in the 
next three years of two experimental 
satellites. These are the ATS-6, now 
stationed at 35?E over East Africa (see 
p.68), and the OTS (European Space 
Agency) satellite which will become 
available in late 1977. Martlesham 
started working with ATS-6 in July 
1975, and data at 20 and 30GHz will be 
collected until mid-1976, when the 
satellite will be returned to its original 
position at 95°W after the Indian 
television broadcasting experiment. 
The OTS satellite will provide data at 11 
and 14GHz. 

In the absence of experimental satel- 
lites, sky noise temperature measure- 
ments can be used to determine slant- 
path attenuation over a range of about 
10dB. Radiometers working at 20 and 
30GHz have been built and their use is 
being validated by the ATS-6 measure- 
ments. 


Digital transmission 

Pulse code modulation is being widely 
adopted for signal transmission because 
it gives large improvements in economy 
and performance. Already over 3,000 
p.c.m. systems are operating in the UK. 
Latest work is concentrated on a 
high-capacity 120 Mb/s system (Feb- 
ruary 1975 issue, p.92). Іп February 
1976 we reported on experiments by 


the Post Office, BBC and IBA in 
digitizing colour television signals and 
sending them over the Guildford-Ports- 
mouth 120 Mb/s system. At Martlesham 
the Post Office is studying methods of 
coding television signals to reduce the 
required transmission capacity to a 
practical minimum. This involves mak- 
ing use of the statistical redundancy of 
television pictures and also the psycho- 
logical and physiological limitations of 
the human visual system. So far these 
studies have been concerned with 
coding the composite PAL colour signal 
to allow this signal format to be 
preserved throughout a mixture of 
analogue and digital links. When there 
are enough digital transmission systems 
in use to provide a completely digital 
television network, it may be a good 
idea to distribute colour signals by 
multiplexing separately encoded colour 
components. 

Future research will aim at reducing 
the redundancies of the digitised colour 
signal components by using coding 
techniques that have been developed 
for monochrome pictures. These 
include differential coding using pre- 
dictions based upon samples in the same 
fine, the previous line and the previous 
frame of each signal or in the associated 
colour components. First parameters to 
be established — subjectively — are the 
minimum necessary sampling rates 
(and bandwidths) and numbers of bits 
per sample for each colour component. 

As for digitisation of speech, it's 
possible that in addition to the p.c.m. 
being used between exchanges, in the 
future digitized signals could come right 
into the home, to and from the tele- 
phone handset. The idea is to use time 
division multiplexing to get more 
telephone conversations on to the 
existing local telephone lines, in order to 
utilize them more economically. Meth- 
ods being tried at Martlesham include 
delta-sigma modulation, which is fairly 
simple to implement and is economical 
in bandwidth compared with straight 
p.c.m. Measurements are being made to 
find out whether existing local lines and 
cables will be able to handle the higher 
frequencies present in digital signals. 


Waveguide for the trunk network 

As an alternative to coaxial cable, 
microwave relays and optical fibres, 
long distance waveguides carrying 
millimetre waves could be an economic 
possibility for the trunk routes of the 
future. Now being tested is a l4km 
length of circular waveguide running 
between Martlesham and Wickham 
Market in Suffolk. It consists of a 
50mm diameter helix of fine copper wire 
set within a lossy resin-impregnated, 
glass-fibre tube. Typical attenuation is 
‘less than 3dB/km from 32 to 110GHz, 
faling to less than 2dB/km between 
about 40 and 80GHz. For the trial the 
frequency range has been split into five 
bands, 32-40, 41-49, 52-68, 72-88 and 
90-110 GHz. The first two bands are 
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each subdivided into 16 channels, the 
next two into eight channels, and 
frequencies above 90GHz are used for 
monitoring purposes. Using relatively 
simple filters and four-phase modula- 
tion, each of the 16 go plus 16 return 
channels can provide an information 
capacity of about 500Mbit/s, while each 
of the eight go plus eight return 
channels has a capacity of about 
2Gbit/s. This means that when exploit- 
ed up to about 90GHz the system could 
handle 24Gbit/s each way — the 
equivalent of more than 300,000 two- 
way telephone circuits, with further 
capacity available above 90 GHz. 

Digital repeaters using solid state 
devices and microwave ics аге 
installed at each end of the waveguide 
run so that a digital signal, comprising 
colour television and simulated multi- 
channel telephony, can be transmitted 
from Martlesham and looped back at 
Wickham Market up to four times in 
each direction — a total transmission 
distance of about 112km with repeaters 
at 14km intervals. 


The wired city 

Viewdata, the Post Office's new tele- 
vision screen information service now 
on pilot trial (November issue, p.532), is 
just one of the many communication 
services which could be provided in 
addition to the telephone by the ''do- 
mestic terminal" of the future. Fac- 
simile, data, viewphone, television and 
others shown in the diagram are also 
possible. Although existing local cables 
are designed only for the telephone, 
higher frequency signals can often be 
transmitted over the relatively short 
distances of the local network. The 
existing network is already being used 
for services such as data and 
subscriber-carrier telephony, and a 
viewphone service with a bandwidth up 
to IMHz might also be possible. 

In the future signals of much greater 
bandwidth than can be handled at 
present will need to be transmitted if all 
the new services shown in the diagram 
are to be offered. A new network for 
wideband transmission -about 500MHz 
— being studied at Martlésham makes 
use of coaxial cable laid in closed loops 
around the service area. Customers 
would have access to this wideband 
"highway" through nearby electronic 
*accessors". Signals would circulate in 
one direction, out from the exchange 
and back again. The upper part of the 
spectrum could transmit broadband 
video signals in analogue form for 
educational TV, surveillance and traffic 
control, and for broadcast entertain- 
ment TV. The lower part of the spec- 
trum, below about 100MHz, could be 
allocated to two-way switched services, 
such as speech, data, facsimile, view- 
phone, operating in the digital mode. 
The advantages of digital techniques 
here would be negliglible transmission 
impairment, cheaper switching and 
compatibility with the new p.c.m. trunk 
network. 
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World of 
Amateur 


Not appliance 


operators! 


The ARRL has strongly rebutted the 
frequent charge that radio amateurs 
have degenerated to the status of mere 
appliance operators who simply 
purchase all equipment and no longer 
care or know about the technical 
aspects of electronics. In a guest 
editorial in QST, Vic Clark, W4KFC, 
‘dismisses this as "nonsense". He agrees 
that in the early days amateurs were 
required by circumstances to construct 
most of their equipment “although 
many wound coils and wired circuits 
simply by dutiful adherence to designs 
developed by the more knowledgeable". 
Today, he claims, few are content 
merely to use purchased equipment but 
continually seek new horizons of tech- 
nical and operational effectiveness in 
the best amateur tradition: “we devise, 
construct, modify, reconfigure, test, 
diversify, substitute and repair as 
necessary . . . in the process we learn 
and make contributions to society and 
to the state of the art." 

Indeed, Vic Clark suggests that today 
there is vastly more technical interest 
and experimentation than at any time 
and that this is carried out "within the 
framework of an orderly, progressive 
and self-disciplined radio service which 
places a minimum burden on the public 
coffers . . . amateur radio has more to 
be proud of today than ever." 


Technical innovations 


One outcome of the supposed "black 
box" concept of amateur radio is the 
belief that the equipment and tecn- 
niques of radio communication are now 
so developed that there is little scope for 
experimentation. In practice, fortuna- 
tely, this is far from true: a surprisingly 
large number of new ideas in systems, 
circuits and aerials continue to emerge 
from the hobby. with British amateurs 
playing their full part. Although апу 
selection must be invidious, the follow- 
ing could be among those of the last few 
years that clearly have applications 
beyond the hobby itself. 

The rapidly increasing use of s.s.b. up 
to and including 1.3GHz (currently in 
the UK, v.h.f. amplitude modulation 


seems to be disappearing as rapidly as a 
decade ago it did on h.f); renewed 
interest in low-cost phasing methods of 
generating s.s.b. (including digital r.f. 
phase-shifting, third-method and the 
more recent polyphase approach which, 
although developed initially at STL for 
professional use, has been taken up and 
developed for h.f. and v.h.f. by ama- 
teurs) and combinations of filter with 
phasing methods to allow relatively 
low-cost filters to be used primarily for 
cleaning up the output; pseudo-stereo 
methods of enhancing the reception of 
weak c.w. signals as developed by F. 
Charman, G6CJ, and R. Harris, G30TK; 
the simple use of PAL television delay 


lines to stabilise variable frequency: 


oscillators as proposed by Brian Rose, 
G3ULR; a new general theory on 
dual-frequency resonance of aerial 
elements discovered by Leslie Moxon, 


G6XN. ^ С 
If one adds the large number of new 


techniques for the display of slow-scan 
television images; conversion units for 
transcoding between c.w. teleprinters 
and visual displays; the increasing 
interest in circular and dual polarization 
for fixed and mobile communications; 
the OSCAR space techniques, earth- 
moon-earth and similarly exotic sys- 
tems, it can still be fairly claimed that 
amateur radio continues to contribute 
to the art and practice of radio com- 
munication and is not content to ride on 
other people's development work. 


On the ultra highs 


Since November 1975, American 
amateurs have been permitted to use 
"all frequencies above 300GHz" a ruling 
that recalls the famous “200 metres and 
down" edict of 1912. In addition they 
have been allotted: 48 to 50GHz; 71 to 
76GHz; 165 to 170GHz; and 240 to 
250GHz. 

Considerable progress was made 
during 1975 in moonbounce work, 
partly due to the use for tests of the 
150-ft dish aerial of the Stanford 
Research Institute, (WA6LET) and 
many stations in the USA are now 
interested іп 144МН2 e-m-e operation; 
432MHz is used world-wide (Peter Blair, 
G3LTF and S. J. W. Freeman, G3LQR 
helping to put the UK on the e-m-e 
map); and some activity on 50MHz in 
those countries where this band is 
available. 

Three times as much use in being 
made of the 432 to 144MHz OSCAR 
transposer in Europe as in North 
America, with more West German than 
American users. 

1975 saw the first use of the 24GHz 
band in the UK by L. W. G. Sharrock, 
G3BNL, and A. Wakeman, G3EEZ, who 
are believed to have established a world 
record by making contact over dis- 
tances up to l54km. A new RSGB 
microwave award is available to ama- 
teurs making contact over distances 
exceeding 600km on the 1.3GHz band. 
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Japanese “ехріовіоп” 


The "incredible explosion" of amateur 
radio in Japan during the past decade — 
today more than a half-million Japanese 
hold operator licences, more than 
double the number of Americans — may 
have provided the home market on 
which the country's commercial 
prowess in this field is based, but it has 
clearly resulted in many local problems. 
Hal Offutt, KBHVT/JAIZXX, says that 
many, finding the bands swamped, soon 
lose interest; only about half of the total 
hold station licences and less than 
30,000 the first and second class 
licences; there are about 30,000 with 
"novice-type" licences but the over- 
whelming majority never progress 
beyond the 10-watt radiotelephone- 
only licences. Unlike Europe or Ameri- 
ca, these phone-only licences cover h.f. 
as well as v.h.f., skating around interna- 
tional regulations on the grounds that 
they do not cause "harmful interfer- 
ence" to other services. Although (as 
many of us would confirm) Japanese 
amateurs heard in Europe are among 
the most courteous and competent of 
operators, there is much flaunting of the 
power and frequency restrictions. Many 
give up after about six months and 
regard amateur radio almost entirely as 
a hobby with little or no interest in the 
public service or educational aspects. 
The national society, JARL, has 70,000 
members. У 


In brief 


An industrial dispute has delayed the 
holding of amateur radio examinations, 
including those for the new novice 
category, in Australia. . . . The French 
national society, REF, has increased 
membership from about 6,200 in 1968 to 
over 12,000. ... ARRL membership has 
increased to over 120,000. . . . The FCC 
has lifted restrictions on crossband 
operation of repeaters permitting the 
Output to be on a different band from its 
input. . . . Roger Taupiac, F8KT, who 
died recently, acted as a resistance radio 
operator of the Brutus network during 
the period November 1, 1942 to Sep- 
tember 30, 1944 and used much of his 
pre-war equipment in repairing many 
clandestine transmitters. . . . The first 
of the "six-band" worked all continents 
awards has gone to Tokuro Matsumoto, 
JA7AO. . . . Good quality, high-voitage 
variable capacitors for home con- 
structors are described as “а species 
near extinction" in the USA and some 
amateurs are now making their own 
using the slide trombone technique of 
moving cylindrical plates one inside the 
other. . . John Johnston, K3BNS, has 
become chief of the Amateur and 
Citizens Division of FCC. . . . The 1975 
Sarnoff Award of the Radio Club of 
America went to Edgar F. Johnson, à 
pioneer amateur who in 1923 began а 
mail-order business selling components 
to radio amateurs. 

PAT HAWKER, G3VA 


Meetings 


MARCH 


LONDON 

lst. IEE/IERE — Colloquium on "The influence 
of high level languages on computer system 
design” at 10.30 at Savoy PI., WC2. 

ist. BKSTS — Symposium on “Sound from 
microphone to ear" at 19.00 at Thames Television, 
Studio 7, Euston Road, London NWI. 

2nd. AES — "Acoustic loading of loudspeakers" 
by John D. Collinson at 19.15 at the ТЕЕ, Savoy РІ., 
WC2. j 

3rd. IEE — Colloquium on “Low cost microwave 
components and subsystems” at 10.30 at Savoy Pl., 
WC2. 

3rd. IERE — Colloquium on “Тгороврһегіс 
scatter communications" at 14.00 at 9 Bedford Sq., 
ҮҮСІ. 

4th. ТЕЕ — 67th Kelvin lecture on “Тһе pulsar 
dynamo” by Prof. A. Hewish at 17.30 at Savoy Pl., 
WC2. 

10th. IEE/IERE — Colloquium on “Centenary of 
the telephone" at 10.00 at Savoy РІ., WC2. 

10th. BKSTS — “CCTV applications" by Peter 
Thompson at 19.30 at Thames Television Theatre, 
308-316 Euston Road, London NWI. 

llth. R.Soc. — Discussion on "New particles and 
new quantum numbers" at 10.15 at 6 Carlton House 
Terrace, London 5УУ1. 

llth. IEE — "Commercial electric vehicles" by 
Dr. M. A. Hind at 18.00 at Thames Polytechnic, 
Wellington St., SE18. 

15th. ТЕЕ — Colloquium on "Dynamics and 
control theory for biological applications” at 14.30 
at Savoy PI., WC2. 

16th. IEE/R.Ae.S. — Symposium on “Equipment 
and system design for minimum cost of ownership" 
at Royal Aeronautical Society, 4 Hamilton PL, W1. 

16th. IEE — "The application of radar to 
meteorology" by Dr. B. C. Taylor at 17.30 at Savoy 
PL, WC2, 

17th. IEE/Operational Research Soc. — Collo- 
quium on "Everyday use of business models" at 
10.30 at Savoy РІ., WC2. 

17th. IEE — "From d.c. to light: pulses and 
plasmas" by Dr. J. E. Carroll at 17.30 at Savoy Pl., 
WC2. 

18th. ТЕЕ — Colloquium on “Physiological 
aspects of biological control systems" at 10.30 at St. 
Thomas’ Hospital, Lambeth Palace Rd., SEI. 

18th. IEETE — "Terotechnology" by Dennis 
Parkes at 18.00 at the IEE Lecture Theatre, Savoy 
PL, WC2. 

18th. ТЕВЕ — "Global communications" by D. 
Weedon at 18.00 at 9 Bedford Sq., WC1. 

22nd. ТЕЕ — Discussion on "Remote audio 
conferencing" at 17.30 at Savoy РІ., WC2. 

22nd. IEE — "Planning of the u.h.f. television 
transmitter network" by W. F. Williams and G. H. 
Taylor at 18.30 at Savoy РІ., WC2. 

23rd. ТЕЕ — Colloquium on "Programmable 
controllers" at 10.30 at Savoy Pl, WC2. 

24th. IEE — Colloquium on "Logic design using 
microprocessors” at Savoy РІ., WC2. 

25th. IEE — "Measurement of earth resources by 
optical means" at 17.30 at Savoy РІ., WC2. 

25th. IEE — "New talks for science апа 
technology" by Sir Alan Cottrell at 17.30 at Savoy 
PI., WC2. 

29th. IEE — Colloquium on “CCTV in difficult 
environments" at 14.30 at Savoy РІ., WC2. 


ABINGDON 

10th. IEE — "Sonar and underwater acoustic 
communications" by V. G. Welsby at 19.00 at 
Culham Laboratory, Nr Abingdon. 


BATH 

17th. SERT — "Recent developments in land 
mobile radio" by Prof. W. Goslirig at 19.15 at the 
University of Bath 


BIRMINGHAM 

17th. RTS — "Charge coupled television 
cameras" by Harold Brown at 19.00 at A.T.V. 
Centre, Broad Street. 


BOURNEMOUTH 

llth. IEETE — "Advanced passenger train" by P. 
Cautley at 19.30 at Cotford Hall Hotel, Knyveton 
Road. 


BRISTOL 

10th. BKSTS — "Let's talk sound" (discussion on 
sound-recording techniques) at 19.30 at BBC, 
Whiteladies Road. 


CHATHAM 

l7th. IERE — Discussion on "Education and 
training for the electronic engineer" at 19.00 at 
Medway and Maidstone College of Technology. 


GRIMSBY 

10th. SERT — "The Trinitron tube" by a speaker 
from Sony (UK) Ltd. at 19.30 at Grimsby College of 
Technology. 


HATFIELD 

18th. ТЕВЕ — "The technology of scientific 
satellites" by G. G. Lewis at 19.45 at Hatfield 
Polytechnic. 


IPSWICH 

24th. IEETE — "Radio Orwell" by R. G. Allison at 
19.30 at Room 2, Ipswich Town Hall. 

llth. SERT — "Engineering aspects of sound 
reproduction" by Mr Watling at 19.30 at the Civic 
College. 


LIVERPOOL 

19th. ТЕЕ — Faraday lecture on "The entertain- 
ing electron" by F. H. Steele in the afternoon and 
evening at the Philharmonic Hall. 


MAIDSTONE 

Ist. IEE/Maidstone District — "Stereophonic 
and ambisonic reproduction" by Prof. P. B. Fellgett 
at 19.00 at S.E.E.B., Maidstone District Offices, 
Parkwood, Sutton Road. 


MIDDLESBROUGH 
30th. SERT — "Latest developments in measur- 


ing instruments" at 19.45 at the Cleveland Scientific 
Institute. 


PRESTON 

2nd. SERT — "Current trends in television power 
supplies" by a speaker from Granada TV at 19.30 at 
Room G7, Preston Polytechnic. 


‘SHEFFIELD 

24th. IEETE — “Electrical and electronics 
engineering in the hospital services” by K. H. Dale 
at 19.30 at Granville College of Further Education, 
Granville Road. 


SLOUGH 

16th. IEETE. — “CEEFAX: a new form of 
broadcasting” by J. P. Chambers at 19.30 at Slough 
College of Technology, Wellington Street. 


SWANSEA 

10th. IEETE — “Hi-fi, a technical appreciation” 
by J. Ham at 19.30 at University College, Singleton 
Park. 


WORCESTER 

30th. IEETE — "The history and development of 
radio astronomy" by D. M. A. Wilson at 19.00 at the 
MEB Training Centre, Whittington, Nr Worcester. 


Tickets are required for some meetings: readers are 
advised therefore to contact the society concerned. 
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Solar activity summary for 1975 from data supplied 
by the Royal Greenwich Observatory: 


A B CD E F СН 
Jan 0. 22- ll 14 
Feb 12-025277 300 20 
Mar 0 27 9 16 
Apr 0 22 5 19 
Мау 032 8 21 
Jun 0 39 10 25 
Jul 1 12 45 28 22 
Аир 2 6 5 8 66 35 2 24 
Sep 0 39 16 26 
Oct 0 20 9 1 22 
Nov 1 0 44 18 19 
Dec 0 22. 12 12 


A, sunspots greater than 500 millionths of the sun's 
visible hemisphere; B, sudden enhancement of 
atmospherics at 28.5kHz; C, solar flares; D, lowest 
of daily sunspot numbers; E, highest of daily 
sunspot numbers; T, mean of daily sunspot 
numbers; G, new cycle spots; H, number of days on 
which sunspot counts were made. 
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Every y day,our customers establish new reliability - 
' records in in data collection and display... - 
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„in-air offshore even underground, SE provides 


effective economical solutions to instrumentation 
recording problems.... 


No-one covers a more diverse range of data 
recording and display requirements than SE. 
There are sophisticated SE pressure transducers 


monitoring the engines of in-flight Tri-stars, ultra- 
violet recorders and signal conditioning equipment 
measuring vibration levels of construction 
machinery in the new Dartford Tunnel, high 
performance analogue tape recorders checking 
vital parameters in the design of offshore 
platforms and ships. 


Analogue Magnetic Tape 
Recorders. 


There are four instruments in the SE range from 
four channel portable equipment weighing only 
11.5kg to the-SE 5000 high performance mid-band 
recorder, established leader in multi-format 
analogue magnetic tape recording, offering 14, 28 
or-42-track operation with direct recording to 

600 kHz, FM to 80 kHz and PCM to 2Mbps. 
Another outstanding instrument is the SE 7000A, 
fully portable but with all the facilities you 
normally associate with a fixed installation. It 
offers single switch selection of recording speeds 
and à built-in calibration. system allowing all 
parameters to be checked, set-up and monitored 
instantly.-All thisin atrue portable mains or 
battery Operated 14-channel device weighing only 
43kg. Another key feature of the SE 7000A is the 
ability to record and reproduce at all speeds in the 
range 60 to 15/16 ips without the need to change 
plug-in filters/equalisers or to adjust zero and gain 
settings. 

If you want the best — and value for money, 
contact SE. 


And whether your application is in aerospace, 
industry or research, you can pinpointyyour precise 
needs from our range of transducers, signal 


М, 
L 


conditioning equipment, oscillographs and 
analogue tape recorders. 

And all SE equipment offers the high reliability — 
and above.all Guaranteed Value — needed today. 
For further information on the most effective 
instrumentation recording.system to match your 
needs, contact SE. 
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A JCB excavator loader 
undergoes intensive strain and 
hydraulic pressure tests at the 
company's Rocester research 
area. Measurements are 
recorded on an SE 7000 
portable instrumentation 
recorder for subsequent 
laboratory analysis. 


Wwww.amefticanradiohistorv.com 


Portatile SE Oscillograph and 
Signal Conditioning 
instrumentation providing 
instant readout of seakeeping 
data during hydrodynamic 
tests on a radio-controlled 
model of a proposed 

ship design. 


Ruggedised SE 21 variable- 
reluctance pressure 
transmitters monitoring the oil 
pressures and flow rates of a 
diesel engine used in oil 
performance tests. 


Oscillographs and 
Conditioning Equipment. 


Seven weli-proven light-beam recorders each опе 
offering an outstanding price/performance 
package. Extending from a 6-channel portable unit 


weighing only 7.6kg to the state-of-the-art 
50-channel SE 6012 capable of chart speeds of 
5mm/sec to 5000mm/sec with a chart width of 12in. 


Recorders in the range use SE galvanometers 
which have measurement sensitivities of 


0.8ША/ст to 36mA/cm and high fidelity recording 


from dc to 8 kHz. 

A general purpose X-Y pen recorder complements 
the range with a choice of sensitivity configurations 
giving a maximum 0.05V/cm оп ап A4 chart. 

SE also offer a wide range of compatible signal 
conditioning equipment. 


Pressure and 
Displacement Transducers. 


SE.provide one of the most comprehensive ranges 
of high reliability instrument transducers for 
aerospace and industrial applications. 

These include variable reluctance “wet-wet” 
pressure devices for use with the vast majority of 
corrosive media. Latest addition to this range is 

the new SE21 Series of low cost industrial units. 
Designed specifically for data logging and process 
control applications, they incorporate the 
technology — high reliability pressure capsule and 
sophisticated built-in electronics — that has been 
proven in the demanding aerospace environment. 
Semi-conductor pressure and miniature 
piezoresistive strain gauge dc devices are also 
available, in a variety of configurations. Completing 
the range are the SE dc/dc miniature and long 
stroke displacement transducers, ideal for 
measuring small displacements with high accuracy 
and infinite resolution. External signal conditioning 
equipment can be provided to meet all requirements, 
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Compare the value of SE reliability, 
SE systems capability SE service with any ot 
in the instrumentation recording field. 


In addition to providing standard off-the-shelf equ pment. In the UK there are full calibration/ 
instruments suitable for displaying, recording and servic? centres at Feltham, Manchester, 
monitoring data for a wide range of applications, Not:irgham, Wells and Glasgow, and faciliti 


SE will provide a tailor-made system package to switt, emergency on-site service. Overseas SE 

match specific requirements — from displaying companies and service agents offer a similar 

pressure diecasting and plastic extrusion capability. 

phenomena to hydraulic and strain test monitoring 

etc. We can provide the entire system, hardware When you buy SE instruments you get the 

to software, and guarantee its system function. right price/performance ratio, reliability, ease 4 
And SE provides the quick-reacting service of operation and a first-class after-sales у 
back-up to ensure you get the best out of your service back-up. 


Multimeters, Voltmeters, Counters, Dynamic Analysis, Oscillographs, Transducers, Signal 
Conditioning, Analogue and Digital Tape Recorders, Modems, Medical Instrumentation. 
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Send coupon for details by return. European Sales & Service 


To: SELabs (EMI) Ltd., 


Spur Road, Feltham, Middlesex TW14 070 England. Holland: ANRU B. V., Wijnhaven 80, Rotterdam 1. Phone: 137-395 


. mM. s Telex: 25175 
ыы France: Emitronics, 18, Rue des Bluets, 75011 Paris lle. Phone: 357-58-45, 
Please send me full details of:- l 357-58-46 Telex: OMITEL 68461 A 196 — 
х КЕТ Belgium: Régulation-Mesure S.P.R.L., Ау В Vandendriessche 73, 
кр! Гн SIS аша l Brussels Phone: 771-2020 Telex: 21520 Mereg-Brux 
[Г] Analogue Tape Recorders ГІ Contract Service Agreements Germany: Kontron Elektronik GMBH, 08051 Eching, Postfach 105. 
O Oscillographs and [0 Please arrange for your Phone: (08165) 77-1 Telex: 0526 783 | | 
conditioning equipment applications engineer to contact me | Italy: Marconi Italiana, 20135 Milano, via Comelico 3 
Name/ Titte Phone: 54-65-541/542/543 Telex: 32467 
m Ка mE | and: Via Adige 39, 00198 Roma, Phone: 86 1713, 86 33 41 Telex: 61272 
Company __ І _ _ | Norway: EMI Norsk A/S., Postboks 42, Korsvoll, Oslo 8. Phone: 23-14-88 
Telex: 16294 EMIAS 
ыш = В - = | Sweden: EMI (Sweden) Ltd., Svenska AB., Tritonvagen 17, Fack S-171, 19 
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Modular power units 


Coutant Electronics have introduced а 
range of switched-mode power supply 
units called the SAC series. The circuits 
employ a conventional mains trans- 
former as the first stage followed by a 
h.f. inverter switching stage incorpor- 
ating optical isolation to produce the 
required regulated d.c. output via a 
rectifier. This method is claimed to 
result in lower voltage stress in the 
switching circuits, low ripple and noise, 
suitability for multiple output applica- 
tions and the possibility of operating 
from all conventional a.c. inputs (i.e. 
102-256V, 45-65Hz) and 40-56V d.c. 
inputs. There are nine units available in 
the series ranging from the 60/5 (a 5V, 
60A unit measuring 125 x 190 x 285mm 
and weighing 10kg) to the 4/24 (24V, 4А 
output in a 4kg module). The units' r.f.i. 
performance will be of interest to 
designers who have previously avoided 
switching-mode supplies due to their 
higher levels of radiated and conducted 
interference. Coutant Electronics Ltd, 3 
Trafford Road, Reading, Berks RG1 8JR. 


WW 301 for further details 


Meter for temperature 
and humidity 


A portable instrument for measuring 
both temperature and humidity uses a 
thin-film capacitor for humidity sensing 
and a silicon semiconductor to measure 
temperature. The display is a l.e.d. type 
and the instrument uses rechargeable 
batteries. Lee-Dickens, the makers, say 
that the response time on the 0-100 
relative humidity range is one second to 
achieve 9096 of the final reading at room 
temperature. Calibration is within 0.5% 
and hysteresis (20-80-2090 , reading 
excursion) is less than 1%. The 0-100°C 
temperature range is within 0.5°C in 
both calibration and linearity. The 
instrument is designed as a pistol-grip 
device, with a probe for use in free air or 
for the testing of conditions in loose 
materials or ducts. Lee-Dickens Ltd, 
Desborough, Kettering, Northants. 


WW 30: for-further details 
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Printer 


Known as the series 100 printer, a unit 
which accepts parallel b.c.d. logic from 
a variety of digital sources, such as 
digital clocks, digital voltmeters, elec- 
tronic counters and computers, has been 
introduced by Pye TMC Components 
Ltd. The b.c.d. logic is decoded and 
printed with the print-out legibility of 
an electric typewriter. Two basic types 
are available giving the choice of a 
maximum capacity of either 8 or 16 
columns. Where special print formats 
are required, these can be designed to 
customers' specifications. All inputs 
and outputs are t.t.l. compatible. Char- 
acter control is by means of up to 16 
columns of parallel, four-line, b.c.d. 
Print rate is two lines per second when a 
logic 0 is applied to the print command 
input. The print drum has 13, 2.2mm 
high by 1.5mm wide characters in each 
column and incorporates a replaceable 
type ink roller which has a life of more 
than 100,000 lines. Paper width is 58mm. 
Pye TMC Components Ltd, Controls 
Division, Roper Road, Canterbury, Kent 
CT2 7ER. 

WW 303 for further details 


Sensitive reed relay 


High coil resistance of 500 ohms is the 
main feature of the dual-in-line reed 
relay 97-1-C-5/7 introduced by Picker- 
ing Electronics. It requires 10m А, from a 
5V supply. Consequently the relay can 
be driven directly from low level t.t.l. 
Hitherto, many 5V changeover dil. 
reed relays have needed a 40mA driver, 
and had a coil resistance of about 140 
ohms or even less. The new relay can 
switch 3W, with a maximum voltage of 
28V and a maximum current of 0.25mA. 
Pickering Electronics Ltd, Brunel Road, 
Clacton-on-Sea, CO15 4NL. 


WW 304 for further details 


Heat sinks 


Two extruded aluminium heatsinks for 
use with d.i.. integrated circuits have 
been developed by Wakefield Engineer- 
ing Inc. and are available from Dage 
Eurosem Ltd. The models 650 and 651 
have transverse and longitudinal fins 
respectively for natural or forced air 
cooling. The heatsinks are mounted to 
the i.c. using thermally conductive and 
electrically isolating epoxy adhesive. 
Both types are supplied in *4in lengths, 
with longer units available to order. 
Dage Eurosem Ltd, Haywood House, 
Pinner, Middlesex. 


WW 305 for further details 


Automatic device-tester . 


The Datest 1 automatically tests and 
identifies transistors, including all 
classes of f.e.ts, both in and out of 
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circuit, and op-amps out of circuit. No 
prior knowledge of device polarity is 
required. The instrument displays the 
polarity together with parameter infor- 
mation on a six l.e.d. display which also 
indicates when the battery voltage is 
low. Six different test sockets are 
incorporated and the unit is supplied 
with special probes for in-circuit test- 
ing. Datong Electronics Ltd, 11 Moor 
Park Avenue, Leeds LS6 4BT. 


WW 306 for further details 


Sound level meters  ' 


Bach-Simpson have announced two 
new portable sound level meters which 
comply fully with BS3489-1962 and 
IEC723-1961. A calibrator, precision 
band filter and carrying case are also 
available. The model 884 gives coverage 
from 50 to 130dB in seven ranges with A 
weighting, and fast or slow response. 
An output jack socket is also provided 
for interfacing with other instrumenta- 
tion. The model 886 gives coverage from 


40 to 140dB in 9 ranges, with A Band C > 


weighting and fast or slow response. 
This meter has a detachable micro- 
phone for remote measurements, and 
two external filter jack sockets for use 
with an octave band filter. Bach-Simp- 
son Ltd, Trenant Industrial Estate, 
Wadebridge, Cornwall, PL27 6HD. 


WW 307 for further details 


WW 307 for further details 


Mains filter and 
inlet socket 


A combined filter for protecting equip- 
ment against mains-borne transients 
and standard mains inlet socket, con- 
forming to CEE 22, is introduced by 
Belling-Lee. Available in 2A and 6A 
ratings, it is suitable for standard mains 
supplies at 250V a.c. or at frequencies up 
to 400Hz. The mating face is in accor- 
dance with publications CEE 22 and IEC 
320 and accepts standard free connec- 
` tors, which can also be supplied. Side or 
end terminations are designed for use 
with either push-on or soldered con- 
nections. Overall length is 52mm. 
Belling-Lee Ltd., Great Cambridge 
Road, Enfield, Middlesex. 


WW 308 for further details 


Cutters that clinch | 


A cutter which severs and clinches a 
lead in one action has been developed 
by Light Soldering Developments Ltd, 
for cutting component leads after they 
have been located in a p.c.b. The action 
prevents components from being dis- 
lodged during handling and soldering 
even if the board is inverted. The 
Litesold Cut/Clinch pliers are equally 
suitable for use with hand or wave 
soldering techniques and eliminate the 
need for special assembly frames to hold 
the components in place. The pliers cost 
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£4.82 plus v.a.t. Light Soldering Deve- 
lopments Ltd, 97-99 Gloucester Road, 
Croydon, Surrey. 


WW 309 for further details 


Pulse and function 
generator 


In addition to sine, square and ramp 
waveforms the Interstate Electronics 
F72 pulse and function generator pro- 
duces positive, negative or bipolar 
pulses with variable rise and fall times 
at repetition frequencies from 20ҺН2 to 
20MHz and with pulse widths from 15ns 
to 15. Output frequency can be con- 
trolled by an external voltage, while 
input signals can be converted to digital 
levels and be shaped, offset and ampli- 
fied, using the rise/fall and output 
amplifier controls. High and low out- 
puts with 30dB difference are provided 
and both may be used simultaneously. 
Maximum output of bipolar waveforms 
is 30V peak-to-peak into open circuit 
and 15V peak-to-peakinto 50 ohms. The 
generator may be connected directly to 
logic circuits such as m.o.s. and the sync 
output provides a t.t.l. compatible 
squarewave which may be used as an 
auxiliary digital circuit drive. Euro 
Electronic Instruments Ltd. Shirley 
House, 27 Camden Road, London NWI 
LYE: 


WW 310 for further details 
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Edge connector 


The Series 6072 printed-board edge 
connector is new to the Varelco range. 
It is made in glass/phenolic plastic and 
uses bifurcated spring nickel gold-plat- 
ed contacts on а 0.lin pitch. The 
connector is provided with up to 178 
contacts, in two rows, with wire-wrap 
or solder terminations. Mounting 
brackets are of metal or plastic, and 
board guides can be used on any length 
of connector. Varelco Ltd, Exning Road, 
Newmarket, Suffolk CB8 OBB. 


WW 311 for further details 


Selective level meter 


The selective level meter CE-24A made 
by Cushman Electronics has a fre- 
quency range of 200Hz, and is portable, 
weighing 9.]kg (20 pounds). It can 
operate from a.c. mains and also has 
built-in rechargeable celis for field use. 
A plug-in option, type 241, is available 
for noise measurement in N and ON 
carrier systems. Level range is —110 to 
+12 dBm. Ап 1.е.а. frequency read-out 
gives 10Hz resolution. Frequency 
accuracy is 1 x 107. Automatic 
frequency control reduces errors due to 
drift, and the time-consuming signal 
peaking, and the instrument has 
phase-lock stability. A residual phase 
jitter of 1° peak-to-peak permits phase 


WW 311 for further details 


WW 313 for further details 


jitter measurements at carrier fre- 
quencies. Alternative bandwidths of 
1.74kHz or 3.1kHz are provided for 
channel noise measurement, and there 
is also a 45Hz narrow bandwidth for 
single-tone measurement. Five 
switched impedances are available. 
Price is £1,615. Dana Electronics Ltd., 
Collingdon Street, Luton, Beds. 


WW 312 for further details 


Miniature circuit 
breakers 


Available in thermal, thermal magnetic 
or magnetic configurations, Stopcircuit 
miniature circuit breakers are available 
from Rilton Electronics Ltd. Current 
ranges are from 40mA to 25A and up to 
four poles operated by a single pair of 


buttons. Fixing can be by a single nut, 


two screws, plug-in or DIN rail. Rilton 
Electronics Ltd, Crowborough, Sussex, 
TN6 IJS. 


WW 313 for further details 


Etch-resistant transfers 


Electro Circuit symbols are a range of 
etch-resistant transfers for direct use on 
copper clad printed circuit boards. The 
shapes are deposited on to the copper by 


WW 312 for further details 
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rubbing a backing sheet (similar to 
Letraset) to produce a complete layout. 
The final board is then etched and the 
transfers subsequently removed. The 


symbols are supplied in wallets of five 
10cm х 10cm sheets at around £0.90 per 
pack. An evaluation kit is also available 
which comprises 10 sheets of assorted 
symbols, three pieces of copper clad 
laminate, a jar of etching solution, and а 
plastic dish for etching. 

This kit is priced at £6.70 inclusive 
andis available from Theta, P.O. Box 10, 
Martock, Somerset TA12 6LT. 


WW 314 for further details 


A-d converter 


The low power analogue/digital con- 
verter ADC585-12 performs 12-bit con- 
version with a power consumption of 20 
to 30mW from a single + 12V to + 15V 
d.c. source. Conversion time is 1005. 
Suitable for battery powered applica- 
tions, it measures2in X 2in X 0.4in. The 
device can be arranged to convert either 
а 0їо +10V unipolar or a —10 to + 10V 
bipolar input signal range by the 
external connection of two module pins. 
Corresponding digital outputs are 
c.m.o.s. level binary (unipolar) and 
offset binary (bipolar) codes that are 
simultaneously available at the module 
pins in both a 12-line parallel format and 
a single line serial format. Input impe- 
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dance is 400kQ bipolar and 1M€ unipo- 
lar. Maximum linearity error is 0.0296 and 
temperature coefficient accuracy is 35 
p.p.m./?C over the operating tempera- 
ture range of 0°С to +70°C. Hybrid 
(Component) Systems U.K. Ltd, 12a 
Park Street, Camberley, Surrey. 


WW 315 for further details 


Capacitor range 


Plessey Capacitors has announced an 
extension to the 1.60 series Minibox 
capacitor range with the introduction of 
a new range of low cost miniature 
metallized-polyester capacitors with 
radial leads of 5mm spacing. Intended as 
a direct replacement for monolithic 
ceramics, the range is designed for such 
applications as decoupling up to IMHz, 
timing and general use at a.f. Capaci- 
tance values offered are 1000pF to 
0.15ҺҒ for 63V and 100% d.c. Tolerances 
are 20% and 10%; at 4700pF and above, 5% 
tolerance is also available. These capa- 
citors have better electrical properties 
than high K ceramics because the 
capacitance is not voltage dependent 
and their dissipation factor and insula- 
tion resistance are usually better. 
Plessey Capacitors, Bathgate, West 
Lothian, Scotland ЕН48 2RL. 


WW 316 for further details 


R.f. chokes 


Moulded chokes to the MIL-C-15305 
specification are available from Alad- 
din. Inductance values are between 
0.1yH and 10mH, the four body sizes 
lying between 2.4 x 6.4mm and 6.1 x 
18.8mm. The cases, which are in a 
plastic which does not support com- 
bustion, are colour-coded and the units 
are intended for military and industrial 
use. Aladdin Components, Aladdin 
Building, Western Avenue, Greenford, 
Middlesex. 


WW 317 for further details 


Microwave attenuator 


An 11-bit digital-to-analogue converter 
is used to control a p-i-n diode in the 
61060 precision digital attenuator made 
by Anaren Microwave Inc. The con- 
verter is compatible with t.t.l. outputs 
and its analogue output is linearized 
and corrected for temperature varia- 
tions before being applied to the diode 
attenuator. Insertion loss is, at most, 
5dB and the range of controlled atten- 
uation is 0 to 64dB at a maximum 
non-linearity of 0.5dB. Attenuation 
errors do not exceed 0.3dB from 8.5 to 
9.6GHz, at all settings, and phase shift is 
less than 10°. The unit will accept 
100mW at the input, with permissible 
overload to 1W, at a characteristic 
impedance of 50 ohms. Walmore Elec- 
tronics Ltd, 11-15 Betterton Street, 
London WC2H 9BS. 


WW 318 for further details 


Solid State 


Devices 


Names of suppliers of devices in this 
section are given in abbreviation after 
each entry and in full at the end of the 
section. 


Miniature 1А rectifier 
bridges 


The Varo range of miniature 1A rectifier 
bridges comprises seven devices with 
peak repetitive reverse voltage ratings 
from 50 to 1000V d.c. Peak surge current 
for all types is 25A, and the operating 
temperature range is —50 to +150°C. 
The devices are housed in 4-ріп 44111. 
packages which measure approximate- 
ly 8 x 9% x 34mm. Prices vary from 28 to 
40p in one-off quantities. Marshall 


Optically coupled 
isolators 


A series including types 4N22, 4N23 ana 
4N24 designed to meet optical coupling 
requirements in high reliability applica- 
tions is available from Norbain Elec- 
tronics Ltd. They are similar to Optron's 
OPI 102 and OPI 103 standard isolators, 
available in a hermetically sealed TO-5 
package, and are suitable as solutions to 
such problems as common mode noise 
rejection, ground loops and voltage 
level translation. Guaranteed minimum 
current transfer ratios are 25% for the 
4N22, 60% for the 4N23 and 10096 for the 
4N24. АП devices in the new isolator 
series are rated at lkV isolation. 

Norbain 


High voltage rectifiers 


Semtech have released versions of 
their FF series of fast recovery silicon 
rectifiers available at 300V, 400V and 
500V. The 3FF30, 40 and 50 series have a 
30ns reverse recovery time from 0.5A 
forward current to 1.0A reverse current. 
The devices are suitable for high 
frequency applications. 

Bourns 


Voltage regulators 


Lambda Electronics have introduced 22 
new d.c. voltage regulators for positive 
and negative applications. The fixed- 
voltages range from +5 to +28V in the 
LAS1500 range and —2 to —28V in the 
LASI800 range. All of the devices are 
housed in TO-3 packages and are rated 
at 1.5A. Current limiting protection is 
provided in the regulators which are 
designed for operation in a temperature 
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range from —55 to +150°C. Typical 
characteristics for these ,devices are; 
line regulation 0.4%, load regulation 
0.3%, and temperature coefficient 
0.015%/°С. 

Lambda 


S.c.r. module 


‚А recent addition to the Pace Pak series 
of encapsulated thyristor elements is 
the PR102W. This module contains two 
thyristors and three flywheel diodes 
arranged as a single phase half-con- 
trolled bridge for use on 240V a.c. 
supplies. The device is suitable for 
applications such as motor speed con- 
trol or variable power-supplies and can 
deliver a direct current up to 24A. 
Compared with conventional discrete 
components, the Pace Pak offers a 
cheaper and quicker solution to many 
power-control problems. Connection to 
the module is by six screw-terminals. 
LR. 


Presettable counters 


Two new presettable up/down counters 
have been added to the comprehensive 
CD4000 series of c.m.o.s. digital 
integrated circuits produced by RCA 
Solid State-Europe. The CD4510BE is a 
presettable b.c.d. up/down counter and 
the CD4516BE is a presettable binary 
up/down counter; each device consists 
of four synchronously clocked gated 
D-type flip-flops connected as counters. 
Applications include up/down differ- 
ence counting, multistage synchronous 
counting, multistage ripple counting 
and synchronous frequency division. 
The devices are designed for medium 
speed operation (typically 7MHz) and 
incorporate facilities for resetting and 
presetting. The counters can be cascad- 
ed in ripple mode by connecting the 
carry-out to the clock of the next stage 
and both devices are supplied in 16-lead 
d.i.l. plastic packages. 

RCA 


Suppliers 


Norbain Electronics Ltd,  Norbain 
House, 44 London Street, Reading RG] 
4SQ. 

Bourns (Trimpot) Ltd, Hodford House, 
17/27 High Street, Hounslow, Middx. 
TW3 ITE. 

RCA Solid State-Europe, Sunbury-on- 
Thames, Middx. 

A. Marshall (London) Ltd, 42 
Cricklewood Broadway, London NW2 
3ET. 

International Rectifier Ltd, Hurst 
Green, Oxted, Surrey. 

Lambda Electronics, Abbey Barn Road, 
High Wycombe, Bucks, НРІ1 IRW. 
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More than 
just a catalogue! 


PROJECTS FOR YOU TO BUILD 


4-digit clock, 6-digit clock, 10W high quality power 
amp., High quality stereo pre-amp., Stereo Tuner, 
F.M. Stereo decoder, etc., etc. 


CIRCUITS... Frequency Doublers, Oscillators, Timers, 
Voltmeters, Power Supplies, Amplifiers, Capacitance 
Multiplier, etc., etc... . 

Full details and pictures of our wide range of Components, 
e.g. capacitors, cases, knobs, veroboards, edge connectors, 
plugs and sockets, lamps and lampholders, audio leads, 
adaptor plugs, rotary and slide potentiometers, presets, 
relays, resistors (even 1% types! ), switches, interlocking 
pushbutton switches, pot cores, transformers, cable and 
wire, panel meters, nuts and bolts, tools, organ components, 
keyboards, L.E.D.'s, 7-segment displays, heatsinks, 
transistors, diodes, integrated circuits, etc., etc., etc 


Really good value for money at just 40р. 


The 3600 SYNTHESISER 


The 3600 synthesiser includes the most popular features of the 
4600 model, but is simpler Faster to operate, it has a switch 
patching system rather than the matrix patchboard of the larger 
unit and is 
particular!y 
suitable for live 
performance 
and portable 
use 


The 4600 
SYNTHESISER 


We stock ali the parts for this 
brilliantly designed synthesiser, 
including all the PCBs, 
metalwork and a drilled and 
printed front pane!, giving а 
superb professional finish 
Opinions of authority agree the ETI International Synthesiser is“ 
technically superior. to most of today's models Complete 
construction details available now in our booklet price £1.50, 

or S.A.E. please for specification 


ELECTRONIC ORGAN 


Build yourself an exciting Electronic 
Organ. Our ieaflet МЕ551, price 15р, 
deals with the basic theory of electronic 
organs and describes the construction of 
a simple 49-note instrument with a single 
keyboard and a limited number of stops. 
Leaflet MES52, price 15p, describes the 
extension of the organ to two keyboards 
each with five voices and the extension 
by an octave of the organ's range > 
Solid-state switching and new footages along with а pedal board 
and a further extension of the organ's range are shown in 

leaflet MES53, price 35p. (Pre-publication price 15р). 


S.A.E. please 
for price list 


GRAPHIC 
EQUALIZER 


AF A really superior high 
ТА quality stereo graphic 
equaliser as described in 
Jan. 1975 issue of ETI 

We stock all parts (except 
woodwork) including all 

the metal work drilled and 
printed as required to suit Our 
components and PCBs. 
Complete reprint of article — price 15p. 


NO MORE DOUBTS ABOUT PRICES 


Now our prices are GUARANTEED (changes in VAT excluded) for two month periods. We'll tell you about price changes in advance for 
just 30р a year (refunded on purchases). If you already have our catalogue send us ап s.a.e and we'll send you Our latest list of 
GUARANTEED prices. Send us 30р and we'll put you on our mailing list you'll receive immediately our latest price list then every 
two months from the starting date shown on that list you'll receive details of our prices for the next GUARANTEED period before tne 
prices are implemented! plus details of any new lines, special offers, interesting projects and coupons to spend on components to 
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NOTE. The price list is based оп the Order Codes shown in Our 4 
catalogue so an investment in our super catalogue is an essential ie | enclose Cheque/P.O. value : 2 
{гер : For copy /copies of your Catalogue 

Call in at Our shop. 284 London Road, Westcliff on Sea, Essex | | 
Please address all mai to 


Name 


MAPLIN ELECTRONIC B. access 


Р.О. Box 3 Rayleigh Essex 556 8LR MAPLIN ELECTRONIC SUPPLIES cost sea ЖР d 
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| FROM BI-PRE-PAK| BI-PRE - PAK 


O Şiirine Sound Г, саис 


BRAND NEW MODULES FROM THE DESIGN-BENCH OF A 
FOREMOST BRITISH DESIGNER AND EXCLUSIVE TO B-P-P 


BUILT FOR QUALITY 


THE SS125 HIGH FIDELITY POWER AMPLIFIER 


OUTPUT 

25 watts R.M.S. into 89 using 50V 
22 watts R.M.S. into 4Q using 33V 
(Low imp. not less than 40) 


DISTORTION 

Less than 0.05%-а! all power levels 
(from 10Hz to 10KHz] made available to constructors. 
FREQUENCY RESPONSE 
+ 118 15 Hz to 30 KHz (40) 
+ dB 10Hz to 30 KHz |80) 


HIGH Z INPUT 
100 Kohms |4048 gain/100x) 


INPUT SENSITIVITY 
150mV for 25W.R.M.D. out 


SIZE 
{Inc. 40w. built on heat sink] 
4% x 3" x 74" high (120 x 76 x 22 mm) 


reliability. 


MORE STIRLING SOUND MODULES 


With easy to follow instructions 
F.M. TUNER UNITS 


SS.201 Tuner front end. Ganged, geared variable tuning 
88-108MHz. A.F.C. facility £5.00 
55.202 ІҒ amp A meter and/or А Ғ.С сап be connected 
(size 3'' x 27) £2.65 
55.203 Stereo decoder for use with 55.201 and 202 ог 
any good F.M. tuner. A LED beacon may be 
attached (3'' x 27) £3.85 
55.105 5 watt amplifier to run from 12V. (35" x 2" x %"') £2.25 
SS.110 Similar to 55.105 but more powerful giving 10W 
into 4ohms £2.75 
SS.120 20 watts R.M.S. when used with 34 volts into 4Q £3.00 
SS.140 Delivers 40 watts R.M.S. into 4 ohms using a 
45V/24A supply such as our SS 345 the power and 
quality of this unit are superb two in bridge 
formation will give 80 watts В.М.5 into 8ohms 
Size 4'' x 3° x % £3.75 
58.100 Active tone control, stereo, + 15dB cut and boost 
with suitable network £1.60 
SS.101 Pre-amp for ceramic p.u.. radio & tape with passive 
tone control details £1.60 
$$.102 Stereo pre-amp with Н.І.А.А. equalisation, mag 
p.u., tape and radio in £2.25 
55.300 Power Supply Stabiliser. Add this to your 
unstabilised supply to obtain a steady working 
voltage from 12 to 50V for your audio system 
workbench etc. Money saving and very reliable £3.25' 


TERMS OF BUSINESS: 


VAT at 25% must be added to total value of order except for items marked ` or (8%), when 
VAT is to be added at 8%. No VAT on overseas orders. POST & PACKING add 30p for UK 
orders unless marked otherwise. Minimum mail order acceptable — £1. Overseas orders, add 
£1 for postage. Any difference will be credited or charged. PRICES subject to alteration 
without notice. AVAILABILITY All items available at time of going to press when every effort 
is made to ensure correctness of information. 


Order your Stirling Sound products from 


ЕЕРНЕ-РАК LTO 


Co Reg No 820919 
222 224 WEST ROAD, WESTCLIFF - ON-SEA. ESSEX SSO 9DF. 
TELEPHONE: SOUTHEND (0702) 46344 
FACTORY AT SHOEBURYNESS, ESSEX 


PRICED FOR ECONOMY 


Not only is this Stirling Sound's best audio amplifier yet; 
it rightfully qualifies as one of the best of its kind yet 
Intended above all for 
high-fidelity, the characteristics of the SS.125 are such 
that it can be used in many other applications where 
dependability is the prime consideration. The SS.125 
integrates well with other S.S units as well as those of 
other manufacturers. Incorporates new circuitry using a 
complementary long-tailed pair input and full comple- 
‘mentary output circuits to give standards of performance. 
Every unit is individually tested before leaving our 
factory and carries a guarantee of satisfaction and 


Ө PERSONAL SHOPPERS WELCOME 


HIGH-FIDELITY 
Power Amp 


£5.00 


. And 

5 5 NEW STIRLING 

SOUND POWER 
SUPPLY UNITS 


Robustly designed units in each of which is a stabilised 
take-off point to provide for tuner. pre-amp and control 


stages. Size 5A" x 3" х 2%" high (133 x 76 x 
54mm) (P /P add 50p : any model) 

SS 312 12V/1A £3.75" 

SS 318 18V/1A £4.15" 

SS 324 24V/1A £4.60" 

SS 334 34V/2A £5.20" 

SS 345 45V/4A £6.25" 


Models 55334 and 55345 are supplied with transformers 
separate from PCBs. Add 5Ор for P/P any model 
Lu AA—R———— 


A NEW STIRLING SOUND C.D.I. 
UNIT FOR YOUR CAR 


Even better than the original version. thousands ot which are in 
use Saving motorists appreciable trouble as wel! as petrol. Very 
easy to install The Stirling Sound model incorporates switch for 
instant change to conventional ignition; instant adaption to pos 
or neg. earth return, anti-burglar immobilising switch. pre-set 
control tor геу imitation. There are no exposed parts, the unit 
on pcb being housed in strong enclosed metal box. With 
instructions and leads 


Size ы 4%" x 2%'' ех switches (193 x 117 x 54mm) (Р/Р 
add 50p) 
BUILT & 
KIT £7.95 TESTED £10.50 


A NEW X-HATCH GENERATOR 

R.F. MODEL X44 
For colour and mono TV: Plugs into aerial socket of set Operates 
without need for transmissions. 4 push-button operation. Runs 
оп 4 self-contained penlite type batteries. Will fit into a large 
pocket. Strong plastic case BUILT £27.50* 


л CT 527.50. 
A USEFUL CATALOGUE — FREE 


Send us a large S А.Е. with 10р stamp and we will send you the 
latest Bi-Pre Pack catalogue free by return. Packed with useful 


@ PROMPT PERSONALISED MAIL ORDER SERVICE 


ines — semiconductor bargains. accessories equipment 
bargains 1S a real money saver 
(ЕЕЕ Ss GS ee Se | ане) (НЫШ BS Se ee | ее ee ПЕШЕР By] 


TO: STIRLING SOUND (BI-PRE-PAK LTD.) 
222 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX SSO ODF 


Please send 


for which | enclose t. 


Inc. VAT 
NAME 


ADDRESS 
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SIEMENS PLESSEY, etc. 
MINIATURE RELAYS 


RELAYS 


| 2 1 2 3 4 

52 48 2 75р 700 16 24 4М28 вр" 
58 5-9 бс/о 85p 700 16-24 4с/о 85p* 
185 8 12 6M 65p 1250 18-36 2с0 б5р" 
230 39 18 2с/онО 75р" 2500 36 45 6M 65p' 
430 15 .244clo  85p' 2500 31 43 2 c/oHD 65p' 
600 10.20 6M  85p 5k 85-1106 М 65p 
700 12-24 2c/o 99 


(1) Coil ohms; (2) Working d.c. volts; (3) Contacts; (4) 
Price HD —Heavy Duty. Ali Post Paid. (*including Base) 


OPEN TYPE RELAYS 
6 VOLT D.C. i make con 45р. Post 15р 
9 VOLT D.C. RELAY 


З с/о 5 amp contacts. 70 ohm со! 85р. Post 15р 


12 VOLT D.C. RELAY 


З с/о 5 amp contacts 120 ohm coil 85р. Post 15р 


24 VOLT D.C. 

2 HD c/o 700 ohm col 85р. Pos! 15p 

4 c/o 300 ohm coil 95р. Post 15р 

100 VOLT ac 2 с/о 75р. 3 c/o 85р. Post 15р 
ENCLOSED TYPE RELAYS 

6 VOLT DC 3 c/o 85р. Post 15р 

24V ОС з с/о 85р. Posi 20р Base 15р 

24 VOLT А.С. mig 1ттзһа c/o contacts 65р 
Post 20р Base 15р extra 


55 VOLT A.C. 


3 heavy duty с/о contacts Price 65р. Post 20р Base 15р 


230 VOLT A.C. RELAY 


240V А.С. heavy duty 3 c’o contacts 
Price 85р. Post 20р Оста! base 15p extra 


220/240 VOLT AC RELAY 
3c/o 5 amp cont Sealed M.t д. ISKRA 61.35. Post 20p 
Base 15p extra 


ARROW 230/240V AC 2 со 15 amp contacts 


Amp connectors. 61.10. Post 20р 
110 VOLT А.С. 2с; 20 amo £1.35. Post 15р 
CLARE-ELLIOT Type RP 7641 G8 


Miniature relay 675 ohm coil. 24 volt DC 2 c/o 80p P P 


MANY OTHERS FROM STOCK, PHONE FOR DETAILS 


LATCHING RELAY 
Twin latching relay, fhp-flop 2c/o each relay 

Mains contacts 115 volts АС or 50 уоп DC 
operation or 240 volts А.С with 2.5K resistor. 850. 
Post 20p 


PRECISION CENTRIGUGAL 
BLOWERS 

Mig by Smiths Industries. Miniature mode! Series 
5Е/200 Size 95mm x 82mm x 82mm Aperture 
38mm x 31mm, 12 cf m. £2.75. Post 50р 

Mtg by Airflow Developments Ltd 

Precision made. continuously rated. smooth running 230/240v А.С 
motor80c f m Asillustrated but with round aperture. £6.50. Post 75р 

Mig by Woods 

Extremely powerful 220/250, АС О 3 amp 2.700 гр m continuously 
tated Capacitor start Cast construction Aperture 66mm x 50mm. Q/A 
200mm £12.00. Post (1 00 


230 VOLT FAN ASSEMBLY 
Continuously rated, removable aluminium 
blades. Price £1.25. Post 50p 

VAT 25% 


C/O MICRO SWITCH 


VERY SPECIAL OFFER Mfg by CEM 3 amp 
250 volt 10 amp 125 voit 50 for ЕЗ. Post 36 
100 for 65. Post 50p 1 000 tor £45. Post paid 
DOUBLE POLE С/О or 2 make / 2 break micro switch 10 amp 250v AC 
With detachable roller assembly. 10 for £2.50. Post 5Ор (Min order 10) 


COIN MECHANISM (Ex-London Transport) 


Uni containing. selector mechanism for 1р, 2p & бр comms 
Micro switches relays solenoid-operated hopper 24 volt D.C 
Precision. built to high. standard Incredible VALUE at only 


£2.50. Postt 1 VAT 25% (Total price inc. VAT & Post £4.21) 


230-250 VOLT А.С. SOLENOID 


Simiar in appearance to illustration 
Approximately 13 Ib. pull. Size of teet 13 


1% Price £1.00. Post 25p + 


SOLENOID HEAVY DUTY MODEL 
230/250у А.С. Арргх 106 pull, 4^' long x 238 wide x 3" 
high. £2.50. Post 50р 


24 VOLT DC SOLENOIDS 

UNIT containing heavy duty solenoid 25 Ib 
at 1 in. travel. 2 solenoras о! approx. 1 Ib. pull at j in. travel 
6 solenoids of approx. 4 oz. pull at i in. travel. Plus 1 24V D с. 
1 heavy duty 1 make relay Price £2.50. Post t£! 00 
ABSOLUTE BARGAIN. 


y: 


approx pull 


240 V A.C. SOLENOID OPERATED 
FLUID VALVE 


Rate p wil! handle up to p.s! Forger 
brass body stainiess Steel core and Spring 
bsp inlet outlet Precison made British mtg 5 


PRICE £2.25. Post 50р NEW original packing 


5 600 WATT DIMMER SWITCH 


Easily fitted. fully guarantéea by makers. Will 
control up to 600 watts of all lighting except fluor 
escent at mains voltage. Complete with simple 
instructions. £2.75. Post 25р 


1000 watt model 
2000 wat! model 


£4.00. Pos: 25p 
£8.00. Post 40р. 


ALL MAIL ORDERS, ALSO CALLERS АТ: 


CHISWICK, 
01-995 1560 


57 BRIDGMAN ROAD 
LONDON, W4 5BB. Pho 
Closed Saturdays. 


SERVICE TRADING CO 


VARIABLE VOLTAGE TRANSFORMERS 
Carriage extra INPUT 230 v. А.С. 50/60 
OUTPUT VARIABLE 0/260v. A.C. 


BRAND NEW. All types. 


200W (1 Amp) .. ; £10.00 
0.5 КУА (Max. 2V Amp) .. £11.50 
1 KVA (Max. 5 Amp) saw £16:50 
2 КУА (Max. 10 Amp) ..... £30.00 
3 KVA (Max. 15 Amp) . £33.00 
4 KVA (Max. 20 Amp) . .. £60.00 

(max. 37.5 Amp) £102.50 


LT TRANSFORMERS 


0. 6. 12 voit а 10атр 

О. 10. 17. 18volt а 10 amp 

0. 6, 12 volt « 20 amp 

0 12.24 volt а 10 amp 

0.4 6.24 32 volt а 12 amp 

0.6 12. 17. 18. 20 volt а 20 amp 
Other types to order at short notice 


AUTO TRANSFORMERS 
Step up step downo 115 200 220 240 
At 75 watt £3.00 Post 40р. 150 watt £4.30 Post 50р. 300 
watt £6.20. Post 60p. 500 watt £9.20 Post 75p. 1000 watt 
£13.50 Post 90p 


£5.60 Post 70p 
£7.90 Post £ 1.00 
£9.00 Posi £1.00 
£9.20 Post £1 00 
£9.90 Post Е) ОО 
£10.40 Post t 1.00 
Phone your enquiries 


115 


RING TRANSFORMERS 


Functional Versatile Educational 


These multi-purpose Auto Transformers, with large centre 
aperture. can be used as a Double wound current 
Transformer Auto Transformer. Н T or LT Transformer > 
by simply hand winding the required number of turns through the centre 
opening Е g. Using the RT 100 У.А. Model the output could be wound 
to give BV @ 12% Amp | 4V @ 25 Amp. or 2V (9 50 Amp etc. Price 
RT 1ООУА 3 18 turns per volt. £5.00. Post 75р 
ВТ 2KVA t 5 turns per volt. £21.00. Post £1 50 
RT 3KVA 1 5 turns per voit. £28.00. Postt 1 50 


STROBE! STROBE! STROBE! 


Ж HY-LIGHT STROBE Mk. IV 
Latest type Xenon white light tube Solid state ming and triggering: yi 
arcuit 230/240 volt AC operation Speed adjustable 1-20 f.p s 

Ж Designed for large rooms. halls. etc Light Output greater than many Ж 
(so called 4 Joule) strobes Price £15.40. Post 75р ж 


XENON FLASH GUN TUBES 
* 


к Range о! Xenon tubes available from stock S.A.E for full detail 
CEC ee eee eee eee ККК КК 


Ж ULTRA VIOLET BIG BLACK LIGHT * 
400 Watt Mercury vapour ulta violet lamp ж 
Extremely compact and powerful source of u.v 

ж Innumerable industria! applications also »deal for 
stage. display. discos etc. P.F ballast is essential 

Ж with these buibs Price of matched ballast and bulb ж 
£21.00. Posi c! 50 Spare bulb £8.00. Post 65р 

* 

c e e c hehe ehe he oec cc O0 e A A A Y G0 X 

* ULTRA VIOLET BLACK LIGHT 

ж FLUORESCENT TUBES ж 

x 4f1. 40 watt £5.50 (callers only) 2ft. 20 watt £4.25. Posi 60р ж 
(For use in stan bi-pin fitungs) MINI 12in. 8 watt £1.60. Post 

к 25р Sin. 6 watt £1.30. Post 25р Complete baliast unit and yẹ 
holders for either 9% or 12" tube 61.70. Post 30p (9" x 12' 

Ж measures approx.) * 

eee eee eee OX 


SQUAD LIGHT 


А new 
control 
capable of handling floodlights 
dozens of small mains lamps Seven programs all speed controlled 


conception 
Fou 


in light 
ont | a, 
each 22 


Channels 


750 watts of spotights or 


plus flash modulation. effectively giving 14 different displays 


Makes sound-tobght obsolete. Completely electrically and 


mechanically noise free £58.00 


Post 75р S.A E (Foolscap) for further detaiis 


Price onl 


WHY PAY MORE?! 


MULTI RANGE METER AC volts 2 5-500 DC 
volts 2 5-500 (Sensitivity 20000 / V OC & AC) DC 
current 0/ 1/ 10/100 mA. Ohms range Sturdy 
compact moving coil instrument with 21 ranges 
dimensions 120x 80x 44mm Weight O 32 kg 
SERVICE TRADING CO Price £5.00. Incl. leads 
and battery Post 50р. (Total price inc VAT & 
Post £5.94) 


METERS NEW 


90mm Diameter 

Туре 65C5 2A D.C М/С SADC М/С 10A DC M/C 
20ADC M/C 

Type 62T2 
£2.50. Post 30p 

Туре 6515 300V A C R/M/C. £2.75. Post 30p 


ТААС M/I, 20ААС M/I. 300V AC M'I, ALL ABOVE 


VAT AT 8% 
MUST BE ADDED 
TO ALL ORDERS 
FOR THE TOTAL VALUE OF GOODS INCLUDING 
POSTAGE UNLESS OTHERWISE STATED 


SERVICE TRADING CO. 


SHOWROOMS NOW OPEN 
AMPLE PARKING 


WWWweamericanradiohistorv.com 
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GEARED MOTORS 


36 R.P.M. REVERSIBLE 
230/240 volts AC 60 Ib. ins Torque Continuously rated. Size Length 
235mm Width 120mm Height 125mm Spindie Dia 13mm. Length 
6Omm. Fitted mounting feet M f 3 CROYDON Brand New £15.00. Post 


£1.00 
erc qe a m = 
100 R.P.M. 
11!51b. ins. 130 volt. SOHz, 2 В атр , single phase. spht capacitor motor 


Emense power Continuously rated Totally enclosed. Fan cooled |п-Іпе 
gear box Length 250mm Dia 135mm Spindie Dia. 15.5mm Length 
145mm 614.00. Post ЕІ 50 Suitable transtormer 230/240 vol! 
operation ex-equipment tested £8.00. Post 75p 

——— Hp 


15 R.P.M. 


Туре 5048 15 rp m 80 Ib ins Input 100/120 volt А.С Length incl 
gearbox 270mm, Height 135mm. Width 150mm Shaft drive 16mm 
Weight 8 5 Kilos. BRAND NEW Price £10.00, carr £1 00 

Suitable transtonner for use on 220/240 voh АС £3.85. Post 50р 


60 R.P.M. REVERSIBLE 
220/240 уой А C Small, powerful. continuously rated motor Mfg 
BERGER (Germany) Sze 80тт x 65mm x 65mm Spindle dia 
Emm Length '5mm Weight 725 grams £6.50. Pos! 50р 


BODINE TYPE N.C.I. 
GEARED MOTOR 


(Туре 1) 71 r.p.m. torque 10 Ib. in 
Reversible | 70th h.p. cycle -38 amp 
(Type 2) 28 r.p.m. torque 20 Ib. in ы 
Reversible 1/80th h.p. 50 cycle -28 amp. The above two 
precision made U.S.A motors are Offered іп ‘as new 
condition. Input voltage of motor 115v A.C. Supplied com 
plete with transformer for 230/240v А.С. input 

Price. either type £6.25. Post 75p or less transformer 63.75. Post 
65р. 

These motors are ideal for rotating aerials. drawing Curtains 
display stands vending machines. etc. etc 


ee во 


20 r.p.m. GEARED MOTOR 
230/240 volt 20 r.p.m. motor. £1.00. Post 20р 


| REVERSIBLE MOTOR 230V A.C. 


General Electric. 230v АС 1 600 rpm 0.25 amp Compiete with 
anti-vibration mounting bracket and capacitor O/A size 1 10mm х бтп 
Spindie 5/16“ dia 20mm long £x-equipment tested £3.00. Post 50p 


BENDIX MAGNETIC CLUTCH 


А superb example of Electro-mechanics! The mam 
body is in two sections The сой section 15 fixed and 
has а Yun. sleeve The drive section rotating on the 
outer penmeters Тһе umting plate has Yin. ID 
bearing concentric with main section and 18-tooth 
cog wheel 

When energized 
240MA OUR PF 


s extremely powerful. 24V d.c 


A5p 


transmission at 


£3.50. Posi 


ROTARY VACUUM AIR COMPRESSOR AND PUMP 


Carbon vane. ol-iess 100/ 15v АС 1/12 
h.p motor. 50°60 cycle 2875/3450 :p m 
20% vacuum 125cfm 1051 (approx 
figures) New unused surpius stock, with elect 
connection data. Fraction of maker s price 
£12.00. Post t 1.00. Suitable transforme 
£3.50. Pos: 5бр 


TIME SWITCH 

Horstmann’ Type V Мк 1 Time Switch. 200/250 volt 
A.C. Two on/two oft every 24 hours, at any manually 
preset time 30 amp contacts 36-hour spring reserve 
in case of power faiture Day omitting device. Fitted in 
heavy high smpact case, with glass observation 
window. Built to highest Electricity Board spec 
individually tested Price £7.75. Post 50р (Total іп‹ 

VAT £8.91) 


A.C. MAINS 
TIMER UNIT 


Based on an elecirc clock. with 25 amp 

single-pole switch. which can be preset for S d 2 

any period up to 12 hrs. ahead 10 switch У 

on for any length of time fram 10 mins to 6 

hrs. then Switch off. An additional 60 min audible timer also 
incorporated. Ideal for Tape Recorders Lights Electr Blankets 
ес Attractive satin copper finish Size mm 130 mm x 
60 mm Price £2.25.Post 4 otalinc VAT & Post £2.87.) 


New Ceramic construction, vitreous 

enamel embedded winding, heavy duty 
brush assembly, continupusly rated. 
25 WATT 10 25 100 150 250. 500 1k 15k ohm 
£1.70. Post 20р 50 WATT 1. 5. 10.25 50. 100. 500. 1k ohr 
£2.10. Post 25p 100 WATT 
1/10/25/50/100/250/500/1k/1.5k/2.5k/5k ohm, £3.30. 
Post 35p 


Black Silver Skirted knob calibrated in Nos. 1-9, t} 
in. dia brass bush. Ideal for above Rheostats, 22р ea. 


INSULATION TESTERS (NEW) 
Test to 1.Е.Е. Spec. Rugged meta! con- 
struction. suitable for bench or field 
work. constant speed Clutch. Size L. 8 in. 


W.4in.. Њ 6 in.. weight 6 Ib. 2 
500 VOLTS 500 megohn £30.00 Lem 
Post 80p — V 


uml 


1000 VOLTS 1000 megohms £36.00. 
Post 80p 


PERSONAL CALLERS ONLY 


9 LITTLE NEWPORT STREET. 
LONDON, WC2H 7JJ. 
Tel.: 01-437 0576 


Wireless World Dolby-noise reducer 


Trademark of Dolby Laboratories Inc 


We are proud to announce the latest addition to our range of matching high fidelity units. 


Featuring: 


Typical performance 


© switching for both encoding (low-level h.f. compression) and decoding КТ Hane han Sda NaNe 


Ф a switchable f.m. stereo multiplex and bias filter Ga 
Clipping level: 16.5dB above Dolby level 
provision for decoding Dolby f.m. radio transmissions (as in USA) (measure of 196 third harmonic 


content) 


Harmonic distortion 0.1% at Dolby level 


e 

Ф no equipment needed for alignment 
typically 0.05% over most of band, 

Ф 

б% 


suitability for both open-reel and cassette tape machines rising to à maximum of 0.12% 
f ; ; A ; Signal-to-noise гапо: 75dB (20Hz to 
check tape switch for encoded monitoring in three-head machines 20kHz, signal at Dolby level) at Monitor 
output 
p Dynamic Range > 90dB 
The kit includes: 


30mvV sensitivity 
—complete set of components for stereo processor 


--regulated power supply components 
-——board-mounted DIN sockets and push-button switches 
--fibreglass board designed for minimum wiring 


—solid mahogany cabinet, chassis, twin meters, front panel, knobs, mounting screws and nuts 


PRICE: £34.40+ VAT 


Calibration tapes are available for open-reel use and for cassette (specify which) ....... Price £1.80-- VAT" 


Single channel plug-in Dolby™ PROCESSOR BOARDS (92 x 87mm) with gold plated contacts are available with all 
СОРЛА КЕ как EM T A eU . Price £6.50+ VAT 


Single channel board with selected Ғеі................................... Price £2.00-- VAT 


(Goldiplated/edge;connectorde c x. rn IL укр nue LES D REA E Pp E Price £1.27+ VAT" 


Selected FET's 54р васһ--УАТ, 96p+VAT for two, £1.76+VAT for four 


үт 


Please add VAT at 2596 unless marked thus', when 8% applies 
We guarantee full after sales technical and servicing facilities on all our kits 


Please send SAE for complete lists and specifications 


Portwood Industrial Estate, Church Gresley, 
| NT EG В ЕХ ІТ D Burton-on-Trent, Staffs DE11 9PT 
в Tel. Swadlincote (0283 87) 5432. Telex 377106 


ІПТЕСҺЕН 


S-2020TA STEREO TUNER/AMWPLIFIER КІТ 


A high-quality push-button 

FM Varicap Stereo Tuner combined 
with a 20W r.m.s. per channel Stereo 
Amplifier. аа е бә Ars NM 
Brief Spec. Amplifier: Low field Toroidal transformer, VHS input, Tape My Ones (for noise Rani unit, etc), 
THD less than 0.1% at 20W into 8 ohms. All sockets, fuses, etc., are PC mounted for ease of assembly. Tuner 
section: uses Mullard LP1186 module requiring no RF alignment, ceramic IF, INTERSTATION MUTE, and 
S locked IC stereo decoder. LED tuning and stereo indicators. Tuning range 88— 104MHz. 30dB mono S/N @ 


1.8uV.THD typ. 0.4% 
PRICE: £48.95+ VAT 
NELSON-JONES STEREO FM TUNER KIT 


A very high performance tuner 
with dual gate MOSFET RF and 
Mixer front end, triple gang 
varicap tuning, and dual ceramic 
filter / dual IC IF amp. 


Brief Spec. Tuning range 88—104MHz. 20dB mono 


quieting (D 0.754uV. Image rejection —  70dB. IF Mono £26.31-- VAT 
rejection—85dB. THD typically 0.4% А 
IC stabilized PSU and LED tuning indicators. Push-button With ICPL Decoder £30.58 + VAT 
tuning and AFC unit. Choice of either mono or stereo with Н 

а choice of stereo decoders. With Portus-Haywood Decoder 
Compare this spec. with tuners costing twice the price £32.81-- VAT 


STEREO MODULE TUNER KIT 


ym x A low-cost Stereo Tuner based on the Mullard LP1186 RF 
module requiring no alignment. The IF comprises a ceramic 
filter and high-performance IC Variable INTERSTATION MUTE. 


Sens. 30dB S/N mono @ 1.8uV PLL stereo decoder IC 
THD typically O.496 
(Sauce з Us PRICE: Mono £25.55-- VAT 
sig. strength and stereo indicator S 
tereo £28.65 + VAT 


S-2020A AMPLIFIER KIT 


Developed in our laboratories from the highly successful 
“ТЕХАМ” design. PC mounting potentiometers, 
switches, sockets and fuses are used for ease of 
assembly and to minimize wiring 


‚Тур. Spec. 20+20W rms. into 8-ohm load at less than 0.1% THD. Mag. PU input S/N 60dB. Radio input S/N 
7208. Headphone output. Tape In/Out facility (for noise reduction unit, etc.). Toroidal mains transformer. 


PRICE: £30.94 +VAT 

ALL THE ABOVE KITS ARE SUPPLIED COMPLETE WITH ALL METALWORK, SOCKETS, FUSES, 

NUTS AND BOLTS, KNOBS, FRONT PANELS, SOLID MAHOGANY CABINETS AND 
COMPREHENSIVE INSTRUCTIONS 


BASIC NELSON-JONES TUNER КІТ. £13.13 +VAT PHASE-LOCKED ІС DECODER KIT... £4.47+ VAT 
BASIC MODULE TUNER KIT (Mono). £13.25+VAT PUSH-BUTTON UNIT.............. £3.50+ VAT 
BASIC MODULE TUNER KIT (stereo). £15.25+ VAT 


PORTUS-HAYWOOD PHASE-LOCKED STEREO DECODER КІТ...... Те £7.93-- VAT 
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| KINNIE COMPONENTS 


10, NELMES WAY, HORNCHURCH 
ESSEX RM11 20Z 
HORNCHURCH 45167 


P.C.B. 1/16. 1 oz. COPPER 


FORMICA 

Dim. 8.4 x 7.7 in 3 pcs., 75р 
Dim. 9.4 x 8.1 in 3 pcs., 90p 
Dim. 10.1 x 7.9 in 3 pcs., £1.00 
Dim. 13.1 x 9.4 in 3 pcs., £1.20 
Dim. 17.0 x 9.0 in 2 pes., £1.20 
Post & Packing 30p each pack 


BARGAIN PACK 
10 pcs. 10.1 x 7.9 in. Plus free Yalb etching 
Xtals £3.00 Р.Р. 55р 


FIBRE GLASS P.C.B. 
Dim. 6 x 6 in. 35p each 


| Dim. 12x 6 in. 60p each 


Dim. 12 x 12 in. £1.00 each 
Equals less than 1p sq. in. 
Post & Packing 10р per sheet. 


RESIST COATED P.C.B. FORMICA 
10.1 x 7.9 in. 55p ea 
13.1x 9.4 in 70p ea 


RESIST COATED P.C.B. FIBRE GLASS 
6 x 6 in. 50p ea. 

12x 6 in. 90p ea 

12x 12 in. £1.50 ea 

Post & Packing 1 Ор per sheet 


BLUE P.C.B. INK 
Etch resist use with any pen. Much cheaper 
than ready loaded pens 

50c.c. 55p. P.P. 10p 


FERRIC CHLORIDE ETCHING XTALS 
1 Ib - 1 litre pack, 60р Р.Р. 25р. 
5 Ib - 5 litre pack, £1.95 Р.Р. 55р. 


QUADROPHONIC DECODER MODULE 
C.B.S./S.Q. Type using І.ІС. МС 1312P 
With slight modification direct substitute for 
РЕ ‘RONDO’ Board. Complete with Data 
£4.60 each. P.P. 25p 


| PRINTED CIRCUIT KIT 


The no frills all value kit. Containing 4 pcs 8 x 
7 Formica laminate. 1 pce 6 x 6 Fibre glass 
laminate, 1 Ib Etching Crystals, 50 c.c 
Resist ink, with instructions 

£2.30 РР. 50p 


TELEPHONE DIALS 
(New) £1 P.P. 25p 


EXTENSION TELEPHONES 


(Type 706). Various colours. 
£3.95 Р.Р. 75р 


12V MINIATURE 


11 ways. 4 bank (3 non bridging, 1 homing), 
£2.50 P.P. 35p 


H.T. TRANSFORMERS. Prim. 110/240v 
Sec. 400v. 100 m/a £3. P.P. 65p 

LT. TRANSFORMER. Prim. 240v. Sec 
27-0-27 at 800 т/а 7.5 amp. £2.25. Р.Р 
50р. 

LT. TRANSFORMER. Prim. · 110/240у 
Sec. 50v. at 10 amp. £10. Р.Р. £1.50 

L.T. TRANSFORMER. Prim. 240v. Sec. 18v 
at 1.5 amp. & 12v. at 1 amp. £2.25. P.P 
50p. 

і Т. TRANSFORMER. Prim. 240v. Sec. 18v 
1 amp. £1. Р.Р. 30p 


L.T. TRANSFORMER. Prim. 240v. Sec. 12v 


at 1 amp. 80р. Р.Р. 25р. 

LT. TRANSFORMER. Prim. 110/240v 
Sec. 23/24/25v. at 10 amps £7. P.P. £1 
LT. TRANSFORMER. Prim. 110/240v 


UNISELECTORS 
(New) 25 way. 12 Bank (Non bridging), 68 
ohms. £6.50 P.P. 50p 


MINIATURE UNISELECTOR 

(Ex. Equip.) 6 Bank (5 non bridging. ! 
bridging) 100 ohms 24-30 V.D.C. £1.50 
Р.Р. 50p 


1,000 TYPE KEY SWITCHES 

Single 2 x 2 c/o Locking. 50p. P.P. 10p 
Bank of 4-2 x 4 c/o each switch (one biased), 
£1.20 P.P. 25р 


MULTICORE CABLE 
6-соге (6 colours) 14/0076 Screened P. V.C 
30p per yard; 100 yards at £16.50 P.P. 2p 
a yard, 7-core (7 colours) 7/22 mm. 
Screened P.V.C. 30p per yard; 100 yards 
£16.50 Р.Р. 2p per yard 


RIBBON CABLE 

(8 colours); 10m. £1.65. P.P. 20p. 100m. 
8-соге x 14/0.19mm. Bonded side by side 
£11.50 P.P. £1 


P.T.F.E. CONNECTING WIRE 
1/20 Black or White 100 m. Drum £2.50 
P.P. 30p 


H.D. ALARM BELLS 
6in. Dome. 6/8v, d.c. Heavy cast housing 
for exterior/interior use. £3.75 Р.Р. £1 


Connecting wire (twin/twisted) 220yd. reel 
£3 P.P. 75p 


HIGH CAPACITY ELECTROLYTICS 
250mfd/63 volt, 20р Р.Ғ. 8p 
1,000mfd/ 100 volt, 70р Р.Р. 25р 
2,200mfd/ 100 volt, 90p. P.P. 25p 
4,700mfd/25 volt, 65р. Р.Р. 20р. 
6,800mfd/16 volt, 50р. Р.Р. 15р. 
10,000mfd/25 volt, 75р. Р.Р. 25р 
25,000mfd / 40 volt, £1.25. Р.Р. 30p 
47,000mfd / 40 volt, £2.00. Р.Р. 50р 
100,000mfd/ 10 volt, £1.50. P.P. 50p 
160,000 mfd/ 10 volt, £2.00. Р.Р. 50р 


OVERLOAD CUT-OUTS 
Panel mounting 800 M/A. 1.8 amp. 10 
amp. 55p ea 


SMITHS GEARED MOTORS 
250V A/C 4 rpm, £1.50 F.P. 25р. 


HIGH-SPEED MAGNETIC 


COUNTERS 

4 digit (non reset) 24v or 48v 
(state which) 

4х 1х1 in. £1. Р.Р. 20р. 
5 digit (non reset) 24v 1.50. Р.Р. 20р. 

3 digit 12v (Rotary Reset) 24 x 134 x 1% 
£1.40. P.P. 15p 

6 digit (Reset) 220v. a.c. £3.50. P. P. 25p 


S-DECS AND T-DECS 
S-DEC £1.90 T-DEC £3.60 
U-DEC A £4.20 |. U-DEC B £6.90 
Post & Packing 25p 


TRANSFORMERS 


Sec. 20/21/22v. at 8 amp. £6. P.P. £1. 
LT. TRANSFORMER. Prim. 110/240v 
бес. 0/24/40v. at 1%. amp. (Shrouded) 
£1.95. Р.Р. 50p. 

і Т. TRANSFORMER. Prim. 200/250v 
Sec. 20/40/60v. at 2 amp. (Shrouded). £3. 
P.P. 70p 

LT. TRANSFORMER. (H.D.) Prim 
200/ 250v. Sec. 18v. at 27 amp; 40v at 9.8 
атр: 40v. at 3.6 amp; 52v. at 1 amp; 25v 
at 3.7 amp. £17.50. P.P. £2.50 

L.T. TRANSFORMER. Prim. 240v. Sec. 20v 
at 2.5 amp. £2. Р.Р. 50p 
і Т. TRANSFORMER 


("C^ CORE) 
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MINIATURE METERS 


500 micro-amp (level stereo beacon, etc) 
scaled half back / half red. Size 1 x 1 in. 65p. 


Р.Р. 15р. 

PANEL METERS 2% in. x 1% 

T1 504A T8 500тА 

T2 1004A T9 1Атр 

T3 500мА T10 50у.а.с 

Т4 1тА T11 300у.а.с 

T5  10mA T12 50/0/50flA 
T6 50mA T13 100/0/1004A 
T7 100тА T14 500/0/500шА 
All at £3.75. Р.Р. 15р 

PANEL METERS 

4% ins. x 3% D3 200шА 

D1 504A D4 500иА 


02 100иА All at £4.60. P.P. 15p 


S.T.C. CRYSTAL FILTERS 
(10.7Mhz) 445-LQU-901A 
spacing), £3. P.P. 20p 
445-LQU-901B (25Khz spacing). £4. P.P 
20р. 10.7Mhz Canned 1.Еѕ. Size 1 x à ХУ 
in. (with data) 65р. Р.Р. 10р. 


3 GANG TUNING CAPACITOR 
8.5 PF, to 320 Р.Ғ. 80р. Р.Р. 20р 


V.H.F./U.H.F. POWER TRANSISTORS 
(type BLY 38). 3 watt output at 100-500 
Mhz. £2.25. P.P. 10p. 


SIEMENS MINIATURE RELAYS 
6v.4 с/о 65р. 24v 2 c/o 50р. 


MINIATURE RELAYS 
(136 x 1и x '4) 24 v.4 c/o 35p. РР. 5p 


MAINS RELAY 240v.a.c. 

3 c/o 10 amp. contacts 80p. with base P.P 
20p 

24v a.c. RELAY (PLUG IN) 

3 pole c/o 75р. Р.Р. 15р 

2-pole c/o 55p. P.P. 15p. 


(50 Khz 


S.C.R. 

5 amp. 400 P.I. V. (T.I.C.106c) 30p. Р.Р 
8p 

MINIATURE “ELAPSED TIME" 
INDICATORS 

(0.5000 hours) 45 x 8mm 75р. Р.Р. 15р 
BULK COMPONENTS OFFER 


Resistors/capacitors 600 new components 
£2.75. P.P. 36p 
Trial order 100 pcs 75р. Р.Р. 20p. 


D.C. SUPPLY 

Input 240v. a.c. giving 17Уу d.c. at 1% 
amp (unsmoothed) 24 x 2% x 2% in 
£2.25. P.P. 45p. 


ADVANCE TRANSFORMERS 
“Ұ015ТАТ” 

Input 240v. ас. C.V.50. 38v. at 1 amp: 
25v. at 100/m/a; 75v. at 200 т/а £3. 
P.P. 65p. 

С.М. 75.25v. at 2⁄2 amp. £3.25. Р.Р. 75р. 
C.V. 100.50v. at 2 amp; 50v. at 100 m/a 
£4. Р.Р. 75р 

С.М. 250.25v. at 8 amp; 75v. at % amp. 
£6.50. Р.Р. £1.50. 

C.V. 500.45у. at 3amp; 35v at 2 amp. £12. 
P: P. E125: 


200/240v. Secs. 1-3-8-9c. Al! at 1.5 amp 
50у. at 1 amp. £2.50. Р.Р. 50p. 

L.T. TRANSFORMER ("C'" CORE) 
200/240у. Secs. 1-3-9-27v. АП at 4 amp 
£4. Р.Р. 50р 

і. Т. TRANSFORMER ("C CORE) 
200/ 240v. Secs. 1-3-9-27v. All at 10 amp 
£7.50. P.P. £1.50 

UT TRANSFORMER ("C'" CORE) 
200/240v. Secs. 1-3-9-20у. All at 4 amp 
£5.50. P.P. 75p 

LT. TRANSFORMER ("C СОВЕ) 
120/ 120v. Secs. 1-3-9-9v. All at 10 amp. 
£6.50. P.P. £1.50 

LT. TRANSFORMERS ("C'" CORE) 
110/240v. Secs. 1-3-9v. 10 amp. 35v. 1 
amp; 50v. 750 М/А. £6.50. Р.Р. £1.50 
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RETURN OF POST MAIL ORDER SERVICE 


ELAC 9 x 5in HI-FI SPEAKER TYPE 
59RM 


BSR HI-FI AUTOCHANGER 
STEREO AND MONO 


Plays 12", 10" or 7" records. Auto or 
Manual A high quality unit backed by 
8SR reliability with 12 months? 
guarantee. А.С. 200/ 250V. 

Size 132-11 Шіп., З speeds. 

Above motor board 3%in. 

8elow motor board 2\їп. 


h STEREO and MONO 
CARTRIDGE т” £10.95 post 75p 


PORTABLE PLAYER CABINET 


Modern design. Rexine covered. 
Мупа front grille Chrome fittings £5 25 pose 
. 05 р 


Size 17 x 15 x Bin. approx 


Motor board cut for 8SR or Garrard deck 


COMPLETE STEREO SYSTEM 


Two full size loudspeakers 1334 x 10 х 3%in. Player unit 
clips to loudspeakers making it extremely compact, overall 
size only 13% x 10 x Вт, 3 watts per channel, plays all 
records 33 rpm, 45 rpm Separate volume and tone 
controls 
240V а.с. 
mains 


FEW ONLY 


Bargain Price 


£25 


£1 carnage 


Attractive 
Teak finish 


SPECIAL OFFER! 

SMITH'S CLOCKWORK 15 AMP 
TIME SWITCH 

0—60 MINUTES £2.50 post 35р 
Single pole two-way. Surface mounting 
with fxing screws. Will replace existing т 
wall switch to give light for return home, =] 
garage. automatic antt-burglar lights, etc. | 
Variable knob. Turn on of off at full or 
intermediate. settings Brand. new and 
fully guaranteed 


TEAKWOOD LOUDSPEAKER GRILLES will easily fit to 
baffle board. Size 184 x 10%in—75p. 10% х 7 %in—45p. 


WEYRAD P50 — TRANSISTOR COILS 


RA2W Ferrite Aerial 85p bnver Trans LFDT4 65p 
ТЕ P50/2CC 470 kc/s 40р Printed Circuit, РСА1 65p 
3rd І F. P50/3CC 40p J.B Tuning Gang £1.20 
Spares Cores. ... 3p OPT1 65p 
P50/1AC 60p 


20р.3х %in 10р 


Ferrite Rod 8 x Жіп, 20р. 6 x 5/1біл.. 


VOLUME 
CONTROLS 


5kt2 to 2М0). LOG or LIN. 
L/S 25р. О.Р. 40p. STEREO 
1/5 55р. D P 75р. Edge 5K. 
S P. Transistor 30р. 


ELAC HI-FI SPEAKER РЕ 
8in. or 10 х біп. © 


Dual cone plasticised roll surround. Large 
ceramic magnet 50-16.000 c/s Bass 
resonance 55 c/s 8 ohm impedance, 


10 watts music power 

£4.35 Post 35p 
Е.М.І. 13 V2 x Bin. 
SPEAKER SALE! 


With tweeter and 


80 Ohm Coax 8p yd. 


BRITISH AERIALITE 
AERAXIAL-AIR SPACED 

40 yd £3; 60 yd. £4.50 
FRINGE Low Loss — 15р 
Ideal 625 and colour yd. 


* Bass Woofer, |, 


crossover 10 watt 20 watts, 

8 or 15 ohm. 
ВДИ £6.60| „ 
£5. 25 Post 35p Post 45p 1 4 o 


With flared tweeter cone and ceramic Jogos 
magnet 10 watt 
Bass res 45-60 c/s. . 
Flux 10 000 gauss £ 3 .45 - 
8 ohm 40 to 11.000 c/s Post 35p 


Bookshe abinet 

Teak finish 16 х 10 x Sin For EMI 13 x 8 £6.95 
_ Speakers. p 
THE “INSTANT” BULK TAPE ERASER 


AND HEAD DEMAGNETISER. Suitable for 
cassettes, and all sizes of tape reels. A C 


mains 200/250V Leaflet S A E £4 35 
Will also demagnetise smalt Post 30p 
tools 8 


BLANK ALUMINIUM CHass.s. о x 4—70p; 8 x 6—90p; 
10x 7—£1.15; 12 x 8—£1.35; 14 x 9—£1.50; 16x6—£1.45; 
16 x 10—£1.70. 

ALUMINIUM PANELS. 6 x 4—17p; 8 x 6—24p; 14 x 
3—25p; 10 x 7—35p; 12 x 8—43p; 12 x 5—30p; 16 x 
6—43p; 14 x 9—52p; 12x 12—68p; 16 x 10—75p. 


RADIO COMPONENT SPECIALIST 


This famous unit now available, 10 watts. 8 ohm. 


£3.45 :5 


35p 
RCS LOW VOLTAGE 
STABILISED POWER PACK KITS 


Alı parts and instructions with Zener diode. printed £2 95 
circuit rectifiers and double wound mains 
transformer Input 200/240V ac Output Post 45p 


voltages available. 6 or 7 5 of 9 or 12V dc at 
100mA or less Sze З х 2% x 1%; in Please state voltage required 


RCS POWER PACK KIT 


Post 
12 VOLT 750тА. Complete with printed £3 Е 3 5 30p 
lcircuit board and assembly instructions. 


12 VOLT 300mA KIT, £3.15. 9 VOLT 1 AMP KIT, £3.35. 


ee 
R.C.S. GENERAL PURPOSE TRANSISTOR 


PRE-AMPLIFIER — BRITISH MADE 
Ideal tor Mike, Tape. P.U.. Guitar. etc. Сап be used with Battery 
9-12V or HT line 200-300V d.c. operation. Size: 1% х 114 x 
Mın Response 25 c/s to 25 kc/s. 26 dB gain. post 
For use with valve or transistor equipment 05! 
Full instructions supplied. Details 5.А.Е, £1 .45 30p 


ELECTRO MAGNETIC 
PENDULUM MECHANISM 


15V dc operation over 300 hours continuous on SP2 


battery. fully adjustable swing and speed. Ideal displays, 
teaching electro magnetism or for 


metronome, strobe, etc. 95p 30p 


R.C.S. “MINOR” 10 watt AMPLIFIER KIT 
This kit 15 suitable for record players, guitars. tape playback. 
electronic instruments ог small Р.А systems Two versions 
available Mono, £12.50; Stereo, £20. Post 45p Specification 
ТОМУ per channel; input 100тУ: size 9% х 3 x 2tn approx 
S.A.E. details. Full instructions supplied. 


MAINS TRANSFORMERS 


250-0-250V 70mA. 6 5V. 2A 
250-0-250 80тА, 6 3V 3.5А, 6 3 
350-0-350 80mA, 6 ЗУ 3 5A, 6.3 
300-0-300V 120mA, 6.3V 4A СТ, 
MIDGET 220V 45mA, 6 3V 2A . . £1.25 
HEATED TRANS 6 ЗУ % атр £1; 3 amp . £140 
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs at 2 
amp 3 4, 5. 6, 8. 9. 10 12. 15, 18. 25 and 30V £4.60. 
1 атр 6, 8. 10. 12, 16. 18, 20. 24. 30. 36. 40. 48, 60 
£4.60. 2 amp 6, 8, 10. 12. 16, 18, 20. 24, 30. 36, 40. 
48, 60 £7.00. 3 amp. 6. 8. 10 12. 16. 18. 20. 24, 30. 
36, 40, 48, 60 £8.70. 5 атр 6. 8. 10, 12, 16, 18 20 
24. 30, 36. 40. 48. 60 £11.25. 6 06V 500mA £1, 9V 1 
amp £1, 12V 300mA. £1, 12V 500тА. £1, 12V 750mA 
£1, 10V. 30У, 40У. 2 атр. £2.75, 20V. З атр. £2.45, 
40V, 2 атр, £2.95, 22-0-22У, 4 amp «с, £3.45, 16V, 
% amp. £1, 16V. 2 amp, £2.20, 0. 5 8. 10. 16V, % 
amp. £1.95, 20V Yz атр, £1.75, 20V, 1 amp £2.20. 
AUTO TRANSFORMERS, 115V to 230V or 230V to 115V 
150w £5; 250W £6; 400W £7; SOOW £8. 

FULL WAVE BRIDGE CHARGER RECTIFIERS 

6 or 12V outputs, 1% атр 40р; 2 атр 55р; 4 атр 85р. 
CHARGER TRANSFORMERS 1' amp £2.75; 4 amp £4.60. 


GOODMANS 6 Vin. ^ 
HI-FI LOUDSPEAKERS | а 


4 ohm or 8 ohm 10W Large ceramic magnet 
Special Cambric cone surround Twin cone A 


Frequency response, 30-15,000 c/s £4 60 
. es 


HI-FI Enclosure Systems. etc 
NEW ELECTROLYTIC CONDENSERS 


ALL POST 
50p 


£2.90 
£4.60 
£5.80 
£7.00 


ТА or 5V 2A 
1A or 5V 2A 
6 3V 2A 


2/3509 20р 260/25 20р  50+50/300V 50р 
4/3500 — 20p 500/25 25р 900/350y 95p 
8/3500 28р 100--100/275V б5р 32--32/290N 20р 
16/3500 35р 150-200/2750 70р 32-+32/4500 вор 
32/5009 бір) 88/350 50р  350+50/325V 85р 
25/250 15р — 8-16/250V 50р  100+50+50/350V 85р 
50/509 15р 16-+16/350% Бір 32+32+32/350у 65р 
100/250 15р 3232/3504 60p 470/630 95р 


Low VOLTAGE ELECTROLYTICS 

2, 4. ^ 8, 16. 25. 30, 50. 100, 200mF i5V 10р. 
500m? 12V 15p; 25V 20p; 50V 30p. 
1000mF 12V 17р; 25V 35р; 50V 47р; 100V 70р. 
2000mF 6V 25p; 25V 42p; 50V 57p. 
2500mF 50V 62p; 3000mF 25V 47p; 50V 65p. 
5000mF 6V 25p; 12V 42p; 25V 75p; 35V 85p; 50V 95p. 


Í ——————————————— 


TRIMMERS 10pF ЗОрҒ. SOpF, 5p. 100pF, 150pF. 15р. 
CERAMIC, 1pF to 001тҒ Sp. Silver Mica 2 to 5000рЕ 5p. 
PAPER 350%-0 1 7p; 05 13р; 1mF 150% 15р; 2mF 150V 
15p; 500V-0.001 to 0 05 Sp; O 1 10р; 0 25 13р; 0 47 25р. 
MICRO SWITCH SINGLE POLE CHANGEOVER 20p. 
SUB-MIN MICRO SWITCH, 25p. Single pole change over 
TWIN GANG, "0-0" 208pF + 176pF £1.20; 500pF standard 
75р; 365 + 365 + 25 + 25pF. Slow motion drive 50р. 
120pF TWIN GANG, 50p; 365pF TWIN GANG, 50p. 


NEON PANEL INDICATORS 250V AC/DC. Amber or red. 30p. 


RESISTORS. 'AW, YW. 1W 20% 2p; 2W. 10р; 1012 to 10M 
HIGH STABILITY. ^W 2% 10 ohms to 6 тед, 12р. 

Ditto 5% Preferred values 10 ohms to 10 тед . Sp. 
WIRE-WOUND RESISTORS 5 watt, 10 watt. 15 watt. 10 
ohms to 100K 12p each 

TAPE OSCILLATOR COIL Valve type. 35p. 


Radio Books and Components Lists 10p. (Minimum posting charge 30p) All prices include VAT 


NEW MODEL BAKER LOUDSPEAKER, 12IN. 60 WATT. 


GROUP 50/12, 8 OR 15 OHM HIGH POWER. 
£14.50 


FULL RANGE PROFESSIONAL QUALITY. A 
30-16,000 CPS MASSIVE CERAMIC MAGNET. Post 80p 
ALUMINIUM DOME CENTRE 


BAKER MAJOR 12" £11.50 
30-14,500 c/s, 12іп double cone, 
woofer and tweeter cone together 
with a BAKER ceramic magnet 
assembly having a flux density of 
14.000 gauss and a total flux of 
145.000 Maxwells. Bass resonance 
40 c/s Rated 25W NOTE. 3 or 8 or 
15 ohms must be stated. 1 


Module ки. 30-17,000 c/s with 
tweeter, crossover, baffle and 


instructions £1 4. 50 


Post 60p each 
Please state 3 or 8 or 15 ohms. 


BAKER "BIG-SOUND'' SPEAKERS. Post 50р each 


‘Group 25' ‘Group 35' "Group 
Jm £8.95 25,610.50 УР 
30W 
3 or 8 or 15 ohm О ер ашса 754 £19. .50 


TEAK VENEERED HI-FI SPEAKERS AND CABINETS 
For 12m or 10in speaker 20x13x12in £12.50 Post 95р 
For 13х8іп or Bin. speaker 16x10x7in £6.95 Post 75р 
For 8x5in speaker 16x8x6in £5.80 Post 50p 
LOUDSPEAKER CABINET WADDING 18 wde . 20p ft. 


R.C.S. 100 Nu" 
VALVE 
AMPLIFIER 
CHASSIS 


Four inputs Four way muing master volume. еме np mese ON TEE TR bass 
controls Suits all speakers, This professional quality amplifier 
chassis 15 suitable for all groups. disco Р A , where high quality 
power is required 5 speaker outputs. A/C mains operated Slave 
output Produced by demand for a quality valve amplifier 


Send for leaflet Pnce £85 сат £2 50 


SPEAKER COVERING MATERIALS. Samples Large S А.Е 
Horn Tweeters 2-16кс 'ѕ, 10W 8 ohm or 15 ohm £3.60 
De Luxe Horn Tweeters 2-18kc/s, 15W. 15 ohm, £4.50. 
CROSSOVERS. TWO-WAY 3000 c/s 3 or 8 or 15 ohm 
£1.90. 3-way 950 cps/ 3000 cps. £2.20. 


£1.50; 


LOUDSPEAKERS P.M. 3 OHMS. 7x4in бит. 
£1.80; 8x5in . £1.90; 8іп £2.20. 

SPECIAL OFFER: 80 ohm 2%1n 2%in 35 ohm 2in, 3n 

25 ohm, 2Van фа 3in ба біп dia B ohm 2Уіп Зп. 
Зуп. 15 ohm. Зип фа. 6x4in , 7x4in . 8x5in 

3 ohm , 2¥%in. 2%in. ЗУип.. біп фа £1.25 each. Р. 
PHILIPS LOUDSPEAKER, 8in., 4 ohms. 4 watts. ceramic 


magnet £1.75. D 

RICHARD ALLAN TWIN CONE LOUDSPEAKERS 

8in diameter 4W £2.50. 10in. diameter SW £2.95; 

12in diameter 6W £3.50. 3/8/15 ohms, please state 
VALVE OUTPUT TRANS. 40р; MIKE TRANS. 50 1 40р. 
Mike trans mu metal 100 1 £1.25. 


Loudspeaker Volume Control 15 ohms 10W with one inch long 
threaded bush for wood panel mounting ‘ain. spindle 65р 


BAKER 100 WATT ix 
ALL PURPOSE г 
AMPLIFIER 


All purpose transistorised 

Ideal for Groups. Disco and Р.А Жї! 
4 inputs speech and music 4 way 
mxng Output 8/15 ohm ac Mains 
Separate treble and bass controls 
Guaranteed Details S A E £1 00 each 
NEW MODEL MAJOR -- 50 watt, 4 input, 2 vol z 
Treble and bass Ideal disco pE £49.95 


100 WATT DISCO AMPLIFIER Chassis 
volume, treble. bass controls 500 M V input £55 
Four loudspeaker outputs 4 to 16 ohm 


BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER 

Add musical highlights and sound effects to recordings 

Will mix Microphone, records, tape and tuner 

with separate contro's into single output 9V £5.20 
£6.85 


TWO STEREO CHANNEL VERSION 
BARGAIN 3 WATT AMPLIFIER. 4 T;ansistor 
Push-Pull Ready Built, with volume. Treble £4.50 
and bass controls 13 volt d с Mains Power Pack £3.45 
COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p. 
OUTLET BOXES, SURFACE 40р. FLUSH 60р. TWIN 85р. 
BALANCED TWIN RIBBON FEEDER 300 ohms. 7p yd. 
JACK SOCKET Std. open-circuit 20p, closed circuit 25р; 
Chrome Lead-Socket 45p. 
Phono Plugs 8p. Phono Socket 8p. 
JACK PLUGS Std. Chrome 30p; 3.5mm Chrome 15p. DIN 
SOCKETS Chassis 3-pin 10p. 5-pin 10p. DIN SOCKETS 


lead 3-pin 25p; 5-pin 25p. DIN PLUGS 3-pin 25p; 5-pin 
25p. VALVE HOLDERS, 10р; CERAMICS 10p; CANS 10р. 


R.C.S. SOUND TO LIGHT KIT 
Kit 0f parts to build г 3 channel sound to light unit 
1.000 watts per channel £12.50. Post 35p 

‘Easy to build Full instructions supplied, cabinet £3. 
As featured in December Practical Wireless 


.E.M.I. TAPE MOTOR £2 
Е.М.І. TAPE MOTORS. 240V ac 1 200 
rpm 4 pole 185mA Spindie О 187х0 75:п 
Sue 3'A x 2v; x 2%in £2. Post 40р 

120V Model, £1 


£59 Cad" 


337 WHITEHORSE ROAD, CROYDON 


Open 9-6. Wed. 9-1. 


Sat. 9-5 (Closed for lunch 1.15-2.30% 
[We accept Access or Barclaycard. Tel. 01-584 1665 
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LI-AMa4- Ж Instrument cases MALLZ AN aA zz COD 


АН dimensions are Widthx Height x Depth 
PRICES  lolf inc P & P but nor VAT 


MOD 3 {including chassis) C 410 65 7.10 
301 293 xb. 475|D 9 x 3.65 7.10 
302 — 7x4 .x5'. 5л0|Е 9 x Tr 65 7.85 
303 796 x5. $50] F 9 «Шаһ» 925 
304 1143 жб 58510 13 » 3. 65 7.85 
305 Iiag 690,H 13 х 7 65 9.25 
306 1156 x5% 8.25 |1 13 x10. 65 10.45 
ЧҮ 18 ж 3 69 9.25 
CONTIL TEXTURED | ОЗ ; > n 
Otter instrument manufacturers low-cost cases ex stock Blue PVC coated 755 7x5x5" 695|* 18 A eee 1275 Mod? cases over 24 sizes Front and back panels grey РУС Aluminium 
steel strength and rigidity. PVC aluminium grey front ang rear panels are 867 8x7x6 8.25 a ass m 05:74 chassis included. Packed flat Outer casing blue PVC steel оз up to size L 
removable РСВ and PSU mounting system. available Also. available in 873% 2252212, 8:25 N 45a 7x13 3s 200 avadabre in wood grain and black (Price ay lor next price higher ie А 
PUES Е х E : 
black, 301 price of 302 Bk 302 303. Bk 304 305 1277 unpainted 70510 ара 10.45 Black is B price) 
16127 16х7х127 1330 ^ 2 * 313 7:85 
191010 19x10x10 1295|O 9 * 7x13 10:45 
a H 9 x10x13. 1225 
ELF CASES Grey inc chassis) [S 13 ж 3х13 10.45 
ІЗІ 6х4х4` 24017 13 к 13 12.75 
Bare ЕН (еъ 11, рип 195 |0 13 10х13. 1575 
Giant ЕН 8x5 .хЫ' 360 У 08 a 3413” 12.75 
Long Elf 9х4537 290 W 18 x лау 15.75 
Jumbo Ен 10 xb'ax5'g 4.89 Х 18 «10513 18.50 
p Mod 214 Woodgrain ог Biack 
MOD 2 CASES fimshin wes А L&N 
A range o! eyebrow cases in blue textured acrylic. Front panels normally Gncluding chassisl Prices a. Jor One prte up on These tough bitie Cases add very (ttl nu the cost of a job. Front panel 
white antet or PVC aluminum also available unpainted up to 1277 ыг А 45x Зх 65" 5.00 Mnd 2, «q Mod 2А Woodgrain alumi vum with pratctye coat Elf cases are avilable imn d sizes, all dough 
Aluminium panels 20p extra up to 16127 only B 45x 7x 65 580 oi Blare AD ke МОН ЭВ. moulded in. grey glass polyester all. panels, feet and chassis included 
All West Hyde cases are available with substantial discOunts for quantities Most cases have discounts at 5 off and 25 off with discounts upto 25, ot 100 otf Prices include P & P andare ess ТО oil collected on first three price breaks on cases only 


BUY A CASE FROM A SMALL RANGE, YOU GET A CASE-BUY A CASE FROM A BIG RANGE, YOU GET A SOLUTION 
instrument cases 


BRIGHTCASE MARK II | Samos 


ВС21213, Full Ник} 1525151 100x 50xbUnin 103 

ВС222 (35 HuH Rawk) 14 00 |52 FUG. 100. 50mm 1.17 

BCJI2[5'. Full Rack) 1650 $3 190x 150x дан 131 

BCJ22 5, Hal! Rick) 1526 54 175. 50x75mem — 147 

Rack Brackets av нти S5 175x100. 75m 1.68 

Novaata far touves add b 56 175x1b0s/bmm — 197 

5) 1.532003 лит 2.19 m 

А presoge anodised case, black PVC steel top and botom which can be MINOS T5 Miniature instrument cases in blue and white PVC steel Assemble in the 
supplied louvred at no extra cost. Free standing о! rack mounting, available кў SC 055 HERY DUTY CASE зво 0er Palt chp in fent 2 screws allow the cover to hinge ОН cases, 2 mon 
ап rack or half width assembled in special polystyrene pack for safe postage — M2 — Bue 0.36 1011017 1400 10 fix PC feet are available to hold up 19 4 PC boards horizontally in case 


M3 Вә 04111210477 


OVER 250 DIFFERENT 
CASES IN STOCK-SIZE RANGE 
OVER 5000:1 IN VOLUME 


Ava ll 1 3seus Heavily Constructed antee steel welded Corners 
wit Wavy tenges 2 screw f xings ond | yen around the doo Jy the bast 


WEST HYDE 
tsa gland pl to with gasket and а chassis with screws provided 


DEVELOPMENTS LIMITED 
lorthwnod Hih, Norwood, Medds., HAB INN 
Worthwosd 24041/26712/27051 
Металмен Мыр CASE SPECIALISTS 
TAUT SUSPENSION MULTIMETERS 


Made in USSR uti re OSCILLOSCOPE СІ-5 


04312: 41 ranges О.ЗтА — бА М Made іп USSR 


D.C., 1.5тА — 6A A.C., 0.3-900v Р к Extremely simple and easy to use single beam 
А КА > oscilloscope. Well proved design based on standard 
A.C./D.C.. 0.2-50kQ; Mirror scale. i) octal valves makes servicing and maintenance 


Sensitivity 6670 /у; Ассигасу 1% М7 straightforward and inexpensive. Because of its 
D:C 1:596, ACs E NIGO: 1 j bandwidth of 10 MHz the instrument is suitable for 
04313: 40 ranges О.ОбтА — 1.5A С general electronic applications and educational 
D.C.;; 0.6-1.5A А.С.; 1.5-600v 824 purposes where a sophisticated instrument would be 
А.С./ D.C." 0.06-60k0 ; Mirror scale. both too expensive and delicate. 3-in. tube giving a 50 
Sensitivity 20kQ/v D.C. 2КО/у x 50mm clear display Amplitude and time base 


9 calibrations. Sensitivity 30mm/v max. Triggered and 
А.С. Accuracy 1.5% D.C., 2.5% AC. free-running time base, suitable for displaying pulses 


£14.90. ; 

04315: 43 ranges 0.О5тА-2.5А Ig from 0.14 Ба ып есшщ ороп: 
D.C; 0.5mA-2.5A AC; 1-1000v “| Packing and carriage (U K. only £2.50) 
D.C./A.C.; 0.3-500kQ; Sensitivity 
20kQv D.C., 2kQ/v А.С. Accuracy 
2 596 D.C., 4% A.C. £11.25. 


04324: 33 ranges О.ОбтА — ЗА 
D.C., 0.3mA - ЗА АС., 0.6-1200у 
D.C., 3-900v A.C., 0.5-500k0; 
Sensitivity 20,0000/v D.C. 
40000 /v A.C. Accuracy 2.596 D.C., 
496 A.C. Re-chargeable cadmium cell 
operation. £10.85. 


DIGITAL 7400 SERIES I.C. 
LINEAR I.C. AMPLIFIERS OO SEE 


ТАА263 — 3 stage low level amplifier 7400 £0.14 7440 £0.14 


Bandwidth DC to 600kHZ. Supply 7401 £0.14 7450 £0.14 
voltage 6-8V. Output power 10mW. To 7410 £0.14 7453 £0.14 


5 Have you already got our illustrated 1975 catalogue / price 
72 4-lead £0.65 7420 £0.14 7455 £0.14 SPECIAL TELEVISION list of valves, semiconductors. test equipment and passive 


I P Su UE 7452 50:20 7280 pote d BARGAINS components? If not please send £O 20 for your copy now 
110mW into’ 1500. TO 74 10-lead case 7474 £0.25 FIRST GRADE TRANSISTORS 
£0.65. ч ТЕХАЅ ВС517 920088 £0.95 Prices аге exclusive of VAT and unless stated otherwise. 


£1.65 | packing and postage. When remitting cash with order 


Smart miniature ABS cases іп tough rigid high gloss black Front panets 
eher ali оғ PVC steel. Built-in slots for PC cards, divideis eti Chassis or 
PC boards can be supported on ‘Р’ clips from internal pillars 


EDUCATIONAL METERS 
Made in USSR 


А range of small portable free-standing meters suitable 
for experiments and demonstration work. Moving coil 
movements with centre-pole pieces. 69mm long open 
scale. Basic calibration accuracy 496. The following 
ranges are available. 1, 2, 5, 10 Amps D.C.; 6, 15. 30 
Volts D.C. Overall dimensions: 80 x 100 x 48mm 
Price £1.90 ex. works 
Packing and postage £0.20 per meter 


TAA320 — Most stage toliowea by а Silicon Darlington paw in three-lead plastic R2010B Е 2 ^ 
bi-polar transistor Gate-to-source voltage case Average current gain 30,000. ДЕ que BU126 £1.55 please add £1 OO рет multimeter, or £0.20 іп Ё for other 
9-14V. Power dissipation 200mW. Drain 40У, Max. Ісе400тА, Max. Icom 10 пд BU133 £1.55 items, as well as VAT (25% for valves. semiconductors and 
,currept 14A. TO 18 3-lead £0.60 2 d £0 80 BU208 £2.00 linear 1.C.s and 8% for other equipment) 


Z & | AERO SERVICES LTD. Retail Branch: 


Head Office: 44А WESTBOURNE GROVE, LONDON W2 5SF 85 Tottenham Court Road 
Tel.: 727 5641 Telex: 261306 LOU Da ыы 


WW—094 FOR FURTHER DETAILS 
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VALVE MAIL ORDER CO. 
16a Wellfield Rd., London, SW16 2BS 
Tel: 01-677 2424 Telex: 946 708. 


ECH35 1.50 | 0.30 PENSSDD | UCL83 0.70 | 6CD6G 1.50) 12BH7 0.60 6060 CviiM Cv1986 EFS4 OD3 
VALVES ECH42 085 |Е7В] 031 _ 075 ОРІ 075 6С116 150) 30С15 1.00 INDUSTRIAL VALVES 6061 Cvii2 СУ1988 ERSS КРУП 
| А73! 080, ECH81 0.35 Е290 045 РК1200070 UF89 050 6Е5СТ 075 30С17 1.00 | IB3GT $B, 255M 205A 6062 СУ153 CV399| ien ES 
А241 070 | ECH83 0.50 | GY50: 090 PL36 063 Uli! 085 6F23 090! 30С18 040] 1823 3B 256M 715A 6063 СУІ35 СУ:998 y 
СВіЗІ 140 ЕСН84 0.50 | GZ30 0.65 PL38 125 [184 050|6)5G 045| 3OFS 100| IH35A 5В,257! 7158 6064 CVI36 Cv4001 3 PTs 
CL33 150 ECL80 060 GZ32 065 PL8! 055 UYi! 055 6J5GT 055| ЗОРІ 1.00 5 TAG 6065 СУ137 Cv.4002 ENS 
СҮЗІ 060 ЕСІ82 042 0234 075 PL82 050 (0/85 045| 6J7GT 045 ЗОҒІ 14100 5D 725А 6067 CV138 Cv4003 ЕМЗІ ОО 
DAF91040 ECL86 0.55 | Неї 0.90 PL83 050 VP4B 1.25 6K6GT 080 | 30115 095 SRAGY 6072 Cv120 Cv 4001 ЕМ12 A2400 
DAF96 0.60 ECLL800 | HL4IDD — PL83 050 VR75/30 6K7GT 0.35 | 30117 095 SU4GB 801 6073 CVI44 | Су:005 ENS PER 
DCC90 1.35 3.50 070 Р1500 0.85 055 | 6K8GT 050 | 30PI2 100 573 803 6074 CV 160 Cv4006 PSU 2404 
DF91 040 EF17A 120 | 1IN309 150 Р1504 085 VRIOS 30 | 6P2S 250, 30PI9 045 5236 805 6080 Су173 Суз007 Scant 
DF96 060 EF39 125 KT61 34 РІ.508 090 040 | 6Q7GT 043 | 30PL) 045 807 6097C CV187 Cv4008 ESUT7 Banoo 
DK9| 050 EFi! 075 KTA 340 Р1509 1.55 VRISO30 | 6567 050 | JOPLI3 1.10 6AF4A 808 6130 CV 188 Cv 4009 81909 
DK92 100 FSS 150 КТЕІ(7С:) PLBOI 100 045 65/761 0.30 | ЗОРІ I3 1.10 6AKS 811 6136 СУ190 Cv4010 Beco 
DKo6 075 ЕЕВО 0.35 130 PLSD 200 463 125 | 651 7СТ 35L6GT 0.80 6AMS ВА 6189 СУ220 сузо!) ИШ]. 
DL92 050 EF85 0.45 | КТЕН 365 PY32 053 1RS 050 0.55 3844 060 6AM6 812A 6197 суі Су4012 mo 
DL94 048 LFR6 050 KTWo!l 150 PY33 063 155 040 65М7СТ 3523 рво 6ANS 813 6201 СУ273 Cv4013 А 
DL96 055 ЕГЕ9 035 KTW62 1.50 PYBI BOO ITS 040 055 25236700 6ANB 815 6202 Cv281 Сүз012 8 УЕП 
DM70 0.70 | EF9) 040 N78 500 0.50 3S4 050 6U:G! 05 | 50C5 020 6ARS 828 6203 CV 286 CV4015 Money 
DY86 7045 EF92 050 ОА2 045 РҮ82 045 3V4 085 6056 150, 30CD6G 6AS6 _ 829В 6205 Су287 Cv40l6 9 Зо 
DY802 047 | ГЕ98 0.80 OB2 045 PY83 050 SRAGY 100 6V6GT 060 )20 6AU4GTA 8108 6360 СУЗ15 CV4017 ATTE SONUS 
EABC80 EFI83 040| OZ4 055 PYSOO 110 5046 055 6X4 — 045 | 80 0.75 6AUSGT 860 6442 CV 329 СУ4018 A S да ‘0 
0.38 EFI84 040, PCR6 065 PY8ROI 055 5VJG 050 6X5GT.G 807 1.00 6AU6 866 6463 CV337 | СУ3019 9120 GO vos YS 
EAF42 070 ЕН90 050 PC88 065 $р4! 3.00 SY3GT 0.65 0.55 | 6080 250 6AVSGTA 866A 6550 Cv3i2 CV 4030 Gis He SERES 
ENEROI EL33 3.00 | PC 900 0.55, 5р61 0.85 5240 065 786 0.80 6146 3.00 елм 8A 866E 6807 CV345 СУ3022 150 5D 9570 20 
075 EL34 0.70) PCC84 045 Ta! 100 62012 090 7B7 0.80 TUBES 6AXSGT 872A 6921 CV354 CV 4023 2500 ТК (9372 20 
EBC33 1.00 |EL37 250 PCCH9 055 U25 100 6AL5 030 7CS 120 2BPI 400 6B4G 88IR 6939 СУ359 Суч054 92001 0575,40 
EBC4! 075 |EL4! 0,90 PCC1890.65 Оё 085 6AQS 050 7С6 100 3ВРІ 450 6ВАВА 8918 CV 360 CVO. СТС 31200 
ЕВСВІ 040 EL42 165 РСК80 040 1191 075 6AS7G 100 7H? 080 3DPIA 400 | > 6BK4 7193 Суз?) СҮҷ028 ӨТІ 58/3 
ЕВЕВО 040 EL84 035 | PCER6 0.65 0404 075 6А16 050 757 225 ЗЕСІ 800 2K28 6BK7A 954 7203 СУ372 CV4033 ENE 59210 
EBF83 040 EL9! 200 PCHROIOS0 U8OI 118 6AU6 040 7Yi 080 ЗЕР? 200 | 2K45 6BL7GTA | 955 7360 CV378 Суз035 GTRISOMS 59510 
EBF89 032 EL95 0.60: PCF802055 UABC80 бАХ6 050 12AC6 080 3GPi 5.00 | 2X2A 6BN6 956 7586 СУ191 CV4038 Bab SO EA 
EBL3I 2.00 ү зһо тво | PCFROS 0.90 040 6BA6 038 12 SBP! 800 2 6BR 957 Cvs Суз039 00202 515040 
ECC40 1.00 | уру РСЕКОЄ 0.80 ОАЕ 2 075 6BE6 045 SCPI 500 | 3A 107A 6857 8013 Cv197 СУ4040 GUS0 $150 45 
ECC8! 045 EMBO 055 | PCERORT00 UBCAI 050 6HH6 075 88D 15.00 | ЗА 1084 6BX7GT i625 80254 V428 Су3068 | GXUI QS150/80 
ECC82 038 | FMRI 050 pCLg? 045 UBLSO 050 68/6 075 CV429 2180 | 34. 103B 6BZ6 Cvi34 Суз055 Қ166 51200 
ECCB3 038 FYs! 045 PCLB! 070 UBIS9 050 6BQ7A 055| 12AU6 050 ОО? «12.00 | ЗА 1098 6CB6 2050 9001 CV 447 Cv40. кто $1202 
ЕСС85 0.45 рүв 050 PCL84 050 ОСС85 050 6BR? 120 12А07 038 VCRI38 3A 1104 6CHo 20500 9002 Cv449 CV4062 951203 
ECC88 0.50 0 РС1-85 080 UCH42 080 6BW6 100 i2AX? 038 | — 10.00 | ЗА 1108 6CL6 2051 9003 CV466 Cv4063 у dup 
ЕСЕВО 045, L240 060 PCL86 050 UCHB! 0.50 6BW7 100 12BA6 050 | VCRI39A ЗА 146) 6С\у4 х 9004 CV469 Cva063 M80 US | 
ЕСЕ82 045 EZ4| 075 | РО500 150 UCL82 040 (Сч 0.40 12ВЕ6 0.60 8.00 SATIMA aoan A "s 9005 une СУ30Т1 МЕРЕ voi 18 
———————— 212E or 9 501 
3B/240M 6EA8 42424 CV492 СУ4502 М8082 ОУ05 25 
TRANSISTORS & ICs 2N696 0.15 24289 030 'SN7476 045|inOilM | CES С 13201A — Сузөз Cv4503 M8083 бубв 20 
э 2N697 016 3NI2] 0.81 SN7480 060 | 3874 6H6(metal) | 4328A Cvn? CV4501 M8091 QY3 125A 
AAI19 07 Bri 033 | OC42 0.40|2N706 012 40360 040 5М7482 0.87 | 3828 6K7GT 4687 А 1834 СҰ808 CV4507 MR096 бан 250А 
AAZI3 012 BFI80 0.36 ОС 0.20 2N706A 0.12 40361 045 SN7483 1.10 ] 3559 6U8A 5544 A2087 Су!072 Cy4508 М8097 Y4-400A 
AAZIS 010 BFIBI —035|OC45 — 020 0М1131 025 10362 040 SN7481 100 3C22 6V6GT 5545 А2134 СУ1076 Cv5060 КЕ 
АС107 051 BEI94 010 OCT) 025 231132 024 | 40430 0.85 SN7486 047 | 3c53 A2293 СУ 1092 СУ6004 М8100 RIO 
АСІ26 025 BFI9$ 013 OC72 — 028|2N1302 018 SN7400 016 57490 055 | 1622246 | 1163 5642 A2426 Cv1219 Cv 6008 M8136 R17 
АСІ27 025 BFI97 015 ОСТ 030 2№1303 018 SN740! 0.16 5М7491АМ 3C 45 ПЕ 5644 A2521 Cvi343 CV6045 M8137 R18 
AC 128 015  Br200 0.32 | ОСТ? 054 2М1304 028 SN74U2 0.16 ей 1.00 | 3СХ100А5 12AY7 5651 A2900 СУ1475 M8140 
ACI76 025 BES6! 025  ОС8І 023 2N1305 022 SN7403 016 SN749? 070) 3639 I2B4A 5670 ACT6 CV 1476 DA30 м8141 SIIEI2 
AC187 021 ВР598 025 ОСО 028 2NI306 0.28 57104 026 SN7493 0701 зулу 12BY7A 5672 ACTY СУ1477 DA4I M8IA2 $130 
ACIBS 020 BFWIO 06: OC8IZ 045 231307 028 SN7405 022 SN7491 080 3) 160F IDE! 5676 СУ1478 DAJ? MB 144 S130P 
АСҮ21 035  BLX?9 028 ОС83 0.60, 2NI308 028  SN7406 042 5М7495 080| 3) 170) 12El4 $687 BIC IE Cv1794 рА100 M8149 STV280/40 
ACY39 078  BEXSS 024 ОС110 ота! 231305 030. SN7107 042 SN7496 0.95 | 3o 'isoE ІЗГІ 5696 В590 СУ1480 DET22 M8157 STv280/80 
ADI40 050 BFYSO 021 ОСІ70 030, 2NI612 021 57308 028 5М7497 387] 30 19<Е 2807 5702 В5156 СУ1481 М8161 SU4I 
А0149 050 BEYSI 020 OCI7! 030 NIGIS 045 SN7409 028 SN74100 189 | чс, 59C| | 5718 BTS СУ1482 ESSI M8162 5042 
ADI6l 044 BFYS2 020 ОС200 0.78) 252147 078 57410 016 574107 045 | iy 1494 S3KU 5719 ВТ35 CV1787 ЕВОСС M8163 
ADI62 044 BR100 @40 OC2O! 150 2N2160 078 SN7il! 025 SN74110 058 | зу 3904 M 2725 ВТ45 Cvig32 E80FC М8167 TDO3-10 
ALIIS 12 ВҮЮЮ — 02) OC?02 1.50) 2N2369A 016 57412 030 574111 086 | iv/390g 75СІ 6AS6W | BT79 Cv1831 Egor M8179 TT IS 
АҒИ6 025 Hvi26 014 OC203 015 2N2646 050 57413 036 EXE 0.90 RAI 5726 BT83 EV R35 ESOL M8190 ТТ21 
AFIT? 024 Bv]3? 012 ОСР7! 120 2N2904 020 537116 036 5М74119 1.684 1.1554 85А] 6ALSW Cv 1994 ERDT М8196 TTR3IMR 
AFI86 048  BZXelsenes ORPI 0.60 2М2904А 025 SN7417 0.36 5М174121 0.50| : 250A 85A2 5721 cic Cv 2000 Egicc M8204 TZ40 
№239 0.44 020 ORP6O 055, 22905 032 SN7420 016 5374122 070] 1100; 90AG 221% | Čik Cv2ni ERI M8212 
АЅҮ27 033 В2Ү88 «ric TIC44 029) 2N2905A 025 $N7422 025 5М74123 1.00] 145 90A V 5749 evs СУ2154 ЕЮСС М8214 UI? 
ASY28 025 010 TIC226D 1.50! 2N2906 020 | SN7423 037 SN74141 090] 1635 “ӘСІ 5750 Cv25 Су?!55 ЕВІСС M8223 019 
ВА102 025 CRSIOS 0.35 111209 020| 2N2926 012 $М7:25 037 SNIH 126] icxosoB 90CG 5751 Cv26 Cv2160 E83F MR224 027 
НА15 010 CRS!30 050 2ТХ107 012 23053 018 | SN7427 0.37 574150 175| 255 90Cv 5802 Cv2R Cv2179 E88CC M8225 А 
SCIO) 04 CHS30$ 040 ZIXIOK — 010 231055 045 SNIDR 0,40 ®М73151 100] 327 95A1 5814 Суз! Cv2235 EyDCC м8212 VESO31 
ІСІ08 013 CRS340 06% 2ТХ300 013 2М3525 091 §N7430 016 5570 200] 3339 100711 5823 суі Cv» E90I М8537 
ЕСІ09 014 MJF340 047 ZTX30! 014 IN3614 065 SN7432 037 5874155 100 4]52A 15082 5840 Сх15 CV2238 ЕӘІН M8245 Z300T 
BCII3 015 MJE370 068 ZTX302 018| 2№161< 065 SN7433 037 SN74156 100] 4933 15083 5963 Суз CVIS F92CC ME 1400 7759 
BCI!7 021 WJES20 063 ZTX304 024 2N370 011 SN7437 0.37 5М74157 048) 3Xisoa 150С1 5965 СУ73 Cv2289 ЕІЗОСС МЕ1401 28030 
ВСІ43 030 MJE2985 127 |ZTX^00 013 2N3203 012 537338 037 574170 252] 3%130D 150C2 6005 Су?з СУ2520 FASO 
BCI47 010 MJL3USS 077 2ТХ501 015 2N3703 014 | SN7440 022 5М74174 182] 33508 150С1 64054 СУ Cv2322 EAS2 ОА2 
ВСІ48 08 MPFIO2 040 21Х503 016) 293705 015 SN7441AN 574175 1.10 50С4 6021 СУ118 СУ2721 ЕА76 ОАЗ 
BCI69C 015 мр} 103 036 21Х531 025 2N3706 011 042 SN74176 126] sposi 280TH 6057 Cyn: Су?әб! ЕСС35 OA41G 
BCI82 012 МРР104 035 2ТХ550 018, 2N1707 013 SN7442 079 SN74190 2001-5254 328 6058 ENISA Су3ї521 ECFRO4 OB2 
BCI82L 012 MPI-IOS 036 IN914 0.05, 2N3708 007 SN7450 016 SN7419! 2.00 5B/254M 329 6059 Суізк Сулуу EFSO OB3 
BEBIL 013 е 1.00 14400} 006 2N3709 010 SN?745| 016 ENDE 20 
32 A 072 IN4002 07 2N3710 011 | SN7453 0.16 7, 
BCY33 038 Ол 040 1М4003 (в 3N3711 031 851 016 SN74194 130 . 
ENDE E ОА79 010 | [N4004 08 243819 038 | SN7:60 016 8М1419% 110 THIS MONTH © 
OARI 018 133005 010 2N3820 050 SN7470 036 а; 2 
BCV71 022 OA9I 07 1N3006 012 23N3823 050 $N7472 038 SN74197 120 
Bcn es DA и MAS NE NOR ве MED is NUUS in Ed MR ROADS 
4 202 006 IN400 0.06) 2N3904 020 SN7474 042 S! A 
REIZI 00 ОСІ 100 PRI 006 2N3905 025 SN?7475 059 TRANSISTORS 25% Ape d 5 ph VAT 8* 
2 | 2 100 15131 013 2N3906 025 1 a 4 
BDI 042 ОСЫ 125 Quai, 007 1058 015 INTEGRATED nce ср 
3 . 25 40152033 020 2N4059 010 i = — 
REIS 020 ОС?8 1.0 1520514 020 2N4060 013 DIL 14 pin 15p CIRCUITS 8% 
ВЕ167 025 OC%S 05% IS2100A 020 5№4061 013 ; /0 
BFI73 028 OC36 — 080 153010 025 N4062 o1 SOCKETS 16 pin 17р SPECIAL OFFER 


Terms of Business: Mon. to Sat. Open for callers 9 a.m. to 5 p.m. Closed Sat. 1 p.m. to 3 p.m. Éxpress postage 12p for one valve; 2p each additional valve. Express postage: 12p per 
order for transistors. Pricos on application for any type not listed. Obsolete valves a speciality. Prices correct when going to press. This applies to the U.K. 


|| STEREO ІС DECODER 


MOTOROLA MC1310P EX STOCK 


CROFTON don't just sell kits, we offer 


Ou а technical back up service to ensure DELIVERY 
YOU парас чир SPECIFICATION 
your success Separation 40dB 50Hz- 15kHz Distortion. 0 3 
The following is a selection of some of the P level 560mV rms О Pieve! 4B5mV rms per channel 
Ў Input impedance бок{› Power requirements. 8-14V at 16mA 
more popular kits Vill drive up to 75mA stereo оп lamp or LED 
ж KIT COMPRISES FIBREGLASS РСВ | ONLY.  WHYPAY 
(Roiter tinned). Resistors. | C Capacitors > 
К Р t Рот &С hens En £3.98 MORE? 
reset Poin omprehensive Instruction З, post free 
x LIGHT EMITTING DIODE RED 29р 
FREE B һ * Suitable as stereo. оп indicator for above GREEN 59p 
rochure x 
ж MC1310P only £2.15 plus p.p. 10р 
onNew KITS БЕ yore 
2 * r Elek As the supplier of the first MC1310P decoder kit which we have Sold literally 
Whether professional, NOTE P post: pubiished;pro кү thousands. our customers can benefit from our wide €xpenence 
student. teacher or amateur. CROFTON ELECTRONICS LTD E A ae 
the field of electronics can open Dept. D. 35 Grosvenor Road Fi СОМР- ELECTRONICS 
ew world for you. скепһат, Middlesex. 01-898 1569 = 
ое. М Twi : ваз PORTWOOD INDUSTRIAL ESTATE, CHURCH GRESLEY 
Send 15р to cover postage BURTON-ON-TRENT, STAFFS. DE11 9PT 
ee А 
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<r IRRITIEUS 


Emi ELEGTROWGS LTO. WINDSOR 
т”. SERVICE IC’s COW PRICES 


703 RF/IF 26р C1303 IAZ 
ALL FULL SPEC, 709 TO99 22p* MC1310 £2.09 
DL707 COM.ANODE & 709 DIL 14 28p* MC1312 SQ £1.50 
DL704 COM.CATHODE 710 DIL 14 31p* ҸС1318 £2.50 
0.3" 0-9SDP 89p.ea» 723 Regul'r Ыр 4C1330 75p 
747 JUMBO 0.6" CA M р; i Esa MC1339. E 1.49 
LED DISPLAY 61,75. 741 DIL 14 Po AMC LISO MED 
- 741 Т099 31p* wC1468 /9 t3 
3015F 0-9DP £1.25» 5 
: 747 2x741  67p* MFC4000 iW 59р 
DISCO etc STRORE 748 DIL В 27p* NE536 FETOPA <2% 
ZENON TUBE £5 еа. • 7805 5V  £1.39* МЕ540 61,10% 
Ж Ж 7812 12V <1.39% МЕ550 2yR' Є] * 
LE DS red D 29. 7815 15V Є1,39* NE555 TIMER 41р* 
7900 Series £3 * NE556 2x" B4p* 
209 STYLE OR 0.2" NO CLIP llp* 76013 64 AF 75p МЕ560 PLL £4.00 
TIL209 or 0,2"RED & CLIP 13p* CA3046 59p NE561 PLL 4,00 
GREEN LARGE/SMALL & CLIP 22p* CA3048 €2.20 NE562 PLL £4.00 
ORANGE LARGE/SMALL & CLIP 22p* CA3054 с? NE563 £2.25 
ORP12 57p* 2N5777 33p* TEC12 5ор” ICL8038 522694 NE565 £2.50 
v * LM300 £1,50* NE566 £1.55 
DIGITAL CLOCKS ММ5316 £5 ТОЗОТ ОРА ЫК TAEEGT КОО 
ММ5314 £3.39* MM5311 ¢5* LM304 0-10V ЄЗ* §N72741 741 20p* 
AY51224 £3.49* РСВ <1» LM308 ! По 95p* SN76660 IF 75р 
CAPACITORS LM309K 5V £1,75* SN76611 IF 1 
CERAMIC 22pf-0.1uf 50v 5p. LM372 IF £2.00 ТАр100 &IF £2 
ELECTROLYTIC:10/50/100 uf 10 or LM377 2x2W £3  TBAROO 89p 
25V ТР, 50V 9p, 2uf/10V 6p. LM380 60745 89p TBA810 7WAF 80p 
1000uf 25V 18p.200/500uf 9p. LM381 £2 TBAB20 £1.49 
POTENTIOMETERS LIN/LOG 16р ea LM3900 40PA 639% 7М414 RX 99p 
PRESETS 6p. RESISTORS ! P ea 
HEATSINKS TO5/18 7p.TO3 15р ж” 19h] тк 
SWITCHES: SPST 19p.DPDT 24р. j^ FULL SPEC. 5% off 100MIX 
DIN PLUGS ALL 12p. SOCKETS 9p. 740: 9p* 7474 27p* 
ALI CASES: АЗ5/АЗ7 50р АВІЗ 65p 7401 10p* 7476 27p* 
TRANSFORMERS ,100тА 89р ва" 7402/3 11р* 7490 37p* 
34/14 6/12 or12/24 £2 each 7104 13р* 7491 60p* 
NEW AUDIBLE WARNING BLEEPER 61 7405/6/7 25p* 7192/93 А 
с * В 
TRAMPUS FULL SPEC PAKS ALL £1 ea 3413 026b. 7496 6Вр* 
PAK А 10 RED LEDS our choice ¢1* 7420/30) 120%: ТООС FE] 
PAK B 5 741C ОР AMP 8 РІМ cie 7140 12ре 271219 ар2ер- 
РАК C 4 2N3055 (1*.D 12 ВСЈ09Е1* 7141 64р* 71123 заре 
PAK Е 10 BC182 с1.Ғ 11 203704 ¢1 7447 67ре 71141 бір? 
PAK С 8 BFYSI с1%,1 9 2М2819есі 7479 25ps ос" 
PAK J 9 2N3053 t1*.K 40 1N911 £1 7472 SOs eens M gps 
МЕН PAK M 4 PLASTIC 3055 90W £1* 7173 26р ЛОБ RECTO 
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NEW FAST SERVICE. LOW PRICES, 
MONEY BACK IF NOT BATISFIKD, 
ALL RRAND NEW TOP GRADE FULL 
SPEC DEVICES .CALLERS WELCOME 
NEW CATALOGUE LIST FREE SAE, 
‘BARCLAYCARD А ACCESS AY POST, 
OR TELEPHONE ON 55 MINIMOM 


58:60 GROVE RD. 
WINDSOR, BERKS.SL« IHS. 
ADD 8% VAT TO PRICES MARKED * 
ADD 3581 VAT TO ALL OTHER PRICES 
SEND C,W.O. (EXCEPT GOVT’ DEPTS) 
POST & PACKING 2ОР FOR THE UK 


TRANSISTORS 


TELEPHONE 54525 


PRICE EACH: - MATCHING 20p* DIODES 

АС127 в 128 lOp* INS. BUSH SET 6р" САВ & OA91 GERMANIIM 5p, 
AC176 15р”  TIP29 & 30 43р* 1N4001 1450V & 1М4002 5р* 
АС187 & 188 18p*  TIP31 & 32 бар” 1N1004 6p* 1N4007 Өр” 
ADI49 45p*  TIP41 63p* 1N4148 & 1N914 SILICON 4p. 
AD161 & 162 33p*  TIP12 67p*  ZENERS nzY88 400m¥ 9p. 
BC107 8p*  TIP2955 99p* ZENERS 14W 17P,Z1Jnotaetl 
ВС107Һ 12p* ТІГЗ055 67р“< BRIDGE RECTIFIER 1450 18р 
BC108 7p* | TIS43 UJCT' 26p* 1A400V 25р. 4A100V 45p 
BC108B 12p*  ZTX107/8/9 11р 

ВС109 8p*  ZTX300 $304 20р SCR’s TRIACS 
BC109C 12p*  2TX500 8504 42р SCR's ТАС1/400 1A400V 50p* 
BC147/8/9 9» 28706 & 708 11р* 1А50У 38p* 1A 600V Тар” 
BC157/8/9 12р 2М2646ІМТ 38P* (061 44400У SCR ONLY 47p* 
ВС167/8/0 12р 2N2904 & 5 20р TRIAC SCI46D 10A400V 41" 
BC177/8/9 18р 2N2926broyg 9p TRIAC DISCO 16A400V £1.75* 
ВС182/3/444110р 243053 16p* DIACS:ST2 20p,BR100 25p 
BC212/3/4A&L12p 2N3054 42p* 

BCY70/1/2 16p* 2N3055 1153700 М зр" Сә 

BD131 & 132 39p* 213055 АСА 60P*  4cpiNS 28p*FACE CUTTER49p* 
ВРЕВВ 250V Зэр 243702/3/4/5 Вр COPPERCLAD 0,1 PITCH VERO 
BFY50 14р. 2N3706/7/8/9 8p 24"х5" 32p* 23"x31" 29p* 
BFY51 14p* 2N3710 & 11 ар 3i"x5" 37p* 3i"x31" 32p* 
BFY52 & 53 14р”  2N3819E РЕТ 12р 3i"x17" £1 70« 

BSX19/20/21 16р* 213820 РЕТ 40p 31"x17" PLAIN 0.1"£1,06* 
MJ2955 ТОЗ 75р” 2N3823E PET 16р DIL BREADBOARD 6x4" 62% 
MJE2955 89p* 2М3904/5/6 15р 2 

MJE3055 64p* 254289 mini 31р 

“PU131 PUT 49р 255457 FET 45р 


pen O 


DALO ETCH RESIST PEN 69p* 


LOGIC 


CD14533 t2.35* 


CMOS 


NEW MOTOROLA 


FEC ETCH PAK 500gm 89р* 

CD4000 15p* | CD1028 73p* 6x1" COPPER BOARD 50p* 
CD4001 Төр. MUR £1 * PCB KIT 3 ITEMS £2* 

е Cn * 
QM. бао. Scania: азр. CASSETTE MECHANISM £9 & А512 
CD4011 170%  CD4054 94p* TGS GAS DETECTORS  308etct2* 
CD4013 45р“ CD4055 £1 * | 
CD4016 Лара cn4060 pe ü L soch eis 
С04017 p*  CD4071 p* 
GDAOIR 82p* Cn4081 17p* TOP QUAIN NILON 
CD4022  77p*' CD4510 61.19 SOCKETS SPIN 12p* , 
CD4023 16p*  cp4511 61,906 ІЛРІМ 12p*16PIN 12р 
Ch4024 63p* С04528 <1.10“  SOLDERCON PINS: 
CD4027 45p* — CD4558 %2.35% 100 65p*1000 3.50% 


WW — 116 FOR FURTHER DETAILS 


AIRMEC FREQUENCY METER ТҮРЕ 265: 0-6000 rpm and 0-100Кс/5 £35. Carr. 
£2. 

RACAL L.F. CONVERTER UNIT RA-37B : £35. Carr. £1. 

RACAL 1.5.В. ADAPTER КА-95А: £65. Carr. £2. 

MUIRHEAD ATTENUATORS: 75 ohms 0-8 Mc/s 3V MAK 3 ranges 0-5, 0-25. 
0-50 DB £3.00 + 75р post. 

CREED MODEL 54 TELEPRINTER: £37.50 each. Carr. £4. 

CREED MODEL 75 TELEPRINTER: Receiver only £30.00. Carr. £3 


CREED MODEL 75 TELEPRINTER: Receiver, Transmitter and perferator — 
£50. Carr. £4. 


MULLARD VALVE VOLTMETER: E/7555/3 A.C./D.C. 2 ranges 0-5 and 0-500v. 
£35. Carr. £2. 


EDDYSTONE TELEPRINTER ADAPTOR TYPE 937: £45. Carr. £1. 


WAVEMETER CLASS ‘D’ NO. 2: 1.2 to 20Mc/s 12 volts d.c. input or 240v a.c. 
£12.50. Carr. £3 

WILD BARFIELD ELECTRIC FURNACE MODEL CCL22X: with ether 
indicating temoerature controllers Model 990. 0-1400° C. £250. Carr. £5. 


A.E.I. MASS SPECTROMETER ТҮРЕ MS.I0: £300. Carr. £6. 
METROVAC IONIZATION GAUGE MODEL V.C.3: £55. Carr. £3. 


AVO VALVE TESTER CT.160: (Portable) similar to Avo Mk. 3 Characteristic 
meter. Good condition, £45.00. Carr. £2.00. 

ANTENNA MAST: 30ft. consisting of 10 x 3ft tubular screw sections (%” dia.) 
with base, guyropes and stays, etc. £7.50 each. Carr. £2.00. 


REDIFON TELEPRINTER RELAY UNIT No. 12: ZA-41196 and power supply 
200-250V а.с. Polarised relay type 3SEITR. 80-0V 25mA. Two stabilised valves 
СУ 286. Centre Zero Meter 10-0-10^ Size 8in. x 8in. x 8in. New condition. £10. 
Carr. 75p. 

SOLARTRON PULSE GENERATOR TYPE С1101-2: £75.00 each. Carr. £2.00. 
TELEPRINTER TYPE 7B: Pageprinter 24V d.c. power supply, speed 50 bauds per 
тіп. second hand cond. (excellent order) no parts broken. £20 each. Carriage £3. 
AUTO TRANSFORMER: 230V 50с/5, 1000 watts. Mounted in strong steel case 
5” x 6^" x 7". Bitumen impregnated. £12.00. Carr. £1.50. 

BRIDGE MEGGER: 250V. (Evershed Vignoles) series 2. £30 each. Carr. £1. 
BRIDGE MEGGER: 2,500У., series 1. £30 each. Carr. £1. 

CRYSTAL TEST SET TYPE 193: used for checking crystals in freq. range 
3000-10,000K Hz. Mains 230V 50Hz. Measures crystal current under oscillatory 
conditions and the equivalent resistance. Crystal freq. can be tested in 
conjunction witn a freq. meter. £25. Carr. £1.50. 


SOLARTRON VARIABLE POWER UNIT S.R.S. 1535: 0-500 volts at 100 mA and 
6.3 volts С.Т. 3amps d.c. 110/250 volts a.c. input. £18.50. Carr. £1.50. 


ALL CARRIAGE QUOTES GIVEN ARE FOR 50-MILE RADIUS OF LONDON 
ONLY. 


ALL U.K. ORDERS SUBJECT TO VALUE ADDED TAX. 


stores, please telephone 
for appointment 


CLASS ‘D’ WAVEMETER NO. 1: Crystal controlled heterodyne frequency 
meter covering 2-8 MHz. Power supply 6V d.c. Good secondhand condition. 
£8.50. Carr. £1.50. 

PRECISION PHASE DETECTOR TYPE 205: Freq. 0.1-15MHz in-5 ranges. 
Variable time delav microseconds 0-0.Ic, 115V input. £55 each. Carr. £1. 


MUIRHEAD PHASEMETER D-729: A.M. £85. Carr. £3. 
RACAL RAI Front Panels: £5. £1 post. 


CT.343 VALVE VOLTMETER: in ruggerised steel case. Range 1:2mV to 400v. 6 
ranges indicated on 3" meter. 230v a.c. input. £25. Carr. £2. 

UHF MICROWAVE MILLIWATTMETER TYPE 14: Direct reading, can be used 
to measure power from 100MHz upwards. F.S.D. on 4in. scale meter 2.5mW. £40 
each. Carr. #1. 

S-BAND RADAR TEST SET MW69S (Decca) Oscilloscope and Spectrum 
Analyser. Further details on request. £200. 

Q METER: 30MHz-200MHz. £55. Carr. £1. 

MUIRHEAD PHASEMETER TYPE D729: A.M. £95.00. Carr. £3.00. 

CT.420 SIGNAL GENERATOR: 200-8000c/s Variable tuning. Two fixed 
frequencies 9000 and 10,000. Internal calibrator 100 & 500 c/s. £75 each carr. £2. 
NOISE GENERATOR TF-1106: Frequency 1 to 200 Mc/s Direct noise factor 
calibration. Output impedance 70 ohms £65 each. Carr. £1.50. А 
COUNTER EXTENSION UNIT TF-1434/2: Complete with plug-in units £75 carr. 
£1.50. 

MW-59 UNIVERSAL KLYSTRON POWER SUPPLY: £85. Carr. £3. 

TF-1278/1 TRAVELLING TUBE WAVE AMPLIFIER: £125. Carr. £2. 

BPL A.C. MILLIVOLTMETER TYPE VM.348-D Mk. 3: 2 millivolts-2 volts, 6 
ranges. £30. Carr. £1. 

CAWKELL REMSCOPE TYPE 741 : Memory scope, 'as new' cond. £150.00. 
MANSON SYNTHESISER 0115- -URC: 2-30 mc/s. £175.00. 

Н.У. TRANSFORMER: 8000/8000. Output 300mA. rms. Size: 12in. x 12in. x 36in 
230V input. £40. Carr. £4. 
FIREPROOF TELEPHONES: £25.00 each, carr. £1.50. 
POWER UNIT: 110/230 volts a.c. input. 28 volts d.c. at 40 amps output. £30.00 
each, carr. £3.00. 
SMOOTHING UNIT (for the above): £10.00 each. carr. £2.00. 


X-BAND MODULATOR CALIBRATOR TYPE МС-4420-Х: Mnfr. James Scott. 
£125 each Carr. £1. 


BACKWARD WAVE OSCILLATOR TYPE SF-125: 63 heater, 105V Anode 
7.9mA. Mnfr. Watkins & Johnson. £85 each. Carr. £1. 


TEKTRONIX TIME MARK GENERATOR TYPE 180-81: 5, 
Carr. £2. 

ROTARY INVERTERS: TYPE PE.218E — input 24-28V d.c., 80 Amps. 4,800 rpm. 
Output 115V a.c. 13 Amp 400 c/s. 1Ph. Р.Ғ.9. £20.00 each. Carr. £2.50. 
FREQUENCY METER BC-221: 125-20.000 Kc/s complete with original 
calbration charts. Checked out, working order £20 + £1.50 carr. 


10, 50 MHz. £65. 


WARE 66312 (STD 0920) i 
and at ELSTOW STORAGE DEPOT. Phone: Bedford 740605 (STD 0234) 


If wishing to calf at W. MILL 3 & 3a B EET, WARE, HERTS. $612 9DT Ej 
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aaw7 — 100 | 
6C4 040 
6C6 0.50 
И 1.00 | UCL83 0.70 | z90OT 1.50 SR4GY 1.00 | 6AQ5 0.50 
суо ogo 026 080 | UF4! 0.70 | 143 0.65 | 5048 0.55 | 6aQSw 070 | 66868 050 
0.50 U191 0.75 | UF85 0.60 | |85 0.50 E 4 n 
A1065 1.25 | EF36 0.65 | Gz37 1.00 | pyg2 0.45 | U801 ogo | шк 0.50 | 184 0.35 | 523 1.20 | 6AT6 0.60 Бове 942 THE VALVE WITH А 
ARB 0.60 | EF37A 1.10 | KT66 2.90 | pyg3 050 | UABCBO 0,45 | Utsi 0.70 |155 0.35 5245 ово | 6aU6 одо | BEA MEE GUARANTEE 
ARP3 0.60 | €F40 0.70 | KT88 — 31.85 | pygg 050 | UAF42 ото ULB4 0.50 |iTa 0.35 | 52461 0.65 | save 0.50 |67 34011, 37531103 14V. 18:00. 
ATP4 0.50 | ЕҒ41 0.75 | мна 1.00 | py500 1.10 08с4а4 0.60 | UY41 0.50 | |х28 0.75 6AB7 0.60 | 6AX4GT 0.78 6F12 060 | 12k5 1.50 | 954 0.50 
він зоо | EF80 0.35 | м6 0.75 | vB: 0.50 | UBFBO 0.50 | 0/85. 0.50 |2021 0.50 | GAC7 0.60 | бАх5бт 1.00 | 612 — 980 |i» oss | gas 0:20 
DAF96 0.60 | EF83 1.25 | 0А2 9.45 | 00у03.10150 | UBF89 о.50 | VR105/30 2K25 9.00 | 6AH6 0.70 | 687 оложо OO: ыла ыы | ghe 0:20 
Dr96 0.60 | EF85 0.40 | 082 0.45 | 00у06-40А UBL) 1.00 10.45 | 344 0.60 | 6AKS 0.45 | 6846 040 | 65 Ы 2а ото | lees eed 
Бк06 0:75 | EF8 0.45 | PABCBO 040 8.00 | UB 21 075 | VR150/30 306 0.402|:6АК62 0407) ввев: 040 | GHB чов тоо eo. | үз пт 
DL92 0.50 | EF89 0.35 | PC86 0.65 | Qyoa:2 160 | UCC8S 050 9.45: 354 050 | SAL5 0.30 | 68666 1.0 | 6/4 025 | 12567 058 | 265 1:06 
DL96 — 0.70 | EF91 0.60 | Р(8Е 0.65 | sci;400 3.60 | UCFSO0 0.80 | X61M — 1.50 | 3v4 0.85 | GAtSw 0.60 | 6836 0.75 | бс 49511351: 0.55 | 5933 3:00 
DY86/87 0.45 | EF92 — 0.50 | PC97 0.55 | <с1/600 650 | UcH42 ово | x66 0.75 { 5в/254м 5.00 | 6AMS 1.00 | 6BQ7A 0.60 | 5-5 0.35 | |224 0.40 | 6057 ово 
DY802 19:45 | ЕК5 0.45 | РС900 0.55 | spei 080 | 0481 0.50 | 28000 3.00 | 5в/255М 5.00 | 6AM6 обо | GBR7 1.30 | 6-0 0.65 | 1457 1.00 | 6060 070 
£88CC/011.30 | EF183 0.40 | PCCB4 0.45 | 7721 600 | ucie2 045 | 78010 300! 58/2584 550 | GANS 0.70 | 6BW6 1.10 брз. oes Rds 2а1702 E DE RT 1020 
E180CC 1.00 | EF184 0.40 | PCC89 0.55 БК оо | 1963.4 8:001] /6065:1 2406 
E182CC 2.00 | ELF200 0.75 | PCCIB9 0.65 eke Оз | 1966- 77650: 6067 0:80 
EA50 0.40 | 634 0270 | РСЕВО 0.40 GRO. osi atone ais oolong БӨ 
EABCBO 0.40 | EL35 0.70 | РСЕВ2 0.40 бквбт ose] зоға oso | eie 2552 
БАРЫ 0,70) E 2:20 pores 0:55 STO R S Please write or phane for current price of any ol the transistors. 6LEM 1.90 | 20P4 5 1:10 61468 4.00 
EBC33 1:00 | EL8! 0.60 | PCF200 0.90 TRANSI diodes shown below eG aoo 2529615 оо Do ONIS. 00 
ЕВСАТ 0.75 | ELB4 0:35 PCr201 0.90 вәсл 025 | 30C17 тло | 2002 058 
EBFBI Al 0.60 | PCFBO! 0.55 ; 
uu o e us eue x е cre Dumas e ш сан 
EBF89 0.40 | EL90 0.50 | рРСЕВО5 1.10 | АС113 AF239 ВСҮ72 0659 аста 3391 $SJ7GT 0.35 | 3OFL! 1.10 | 9006 040 
ЕС52 0.40 | £191 1.00 | PCF806 0.90 AC126 AF212 BF115 бЕТ116 0C200 2N339 ў ; . 
ECCB! 0.45 | 195 0.70 | PCFBOB 1.10 | АС127 ASY26 BF167 GEX66 0С35 0С204 283230 е ТІН зооло ae 
ЕССВ2 0.35 | EL504 0.80 | PCH200 0.80 | AC128 ASY27 BF173 NKT222 9056 0С206 243619 бзен EE 36015. 6:00 TUBES 
ECC83 0.35 | EL821 1.80 | PCLB! 0.60 AC176 ASY28 ВЕ185 NKT304 4 2811 2м40 E ОБО | 30117 100 
ЕССВ4 0.35 | EM31' 0.70 | РСІВ2 0.40 АСҮ17 BC107 BFY51 NKT404 OC44 ZR21 2N4058 e eat 0:50. | 30P12 100 | 0675 12.00 
ECC85 045 | EMBO 0:55 | PCL83 — 0.70 | АСҮІ8 8C108 BFY52 ОАР» Ocio 2822 PATER H^ 045 | 30P19 1.00 | 067-32 15.00 
€CC86 1.25 | ЕМ84 040 | PCLB4 0.50 АСҮ19 8С109 В5ү27 ОАА? ОСЗ 2М456А 22172 éx5G 040 | 30PL1 100 | 0613.2 1800 
ECCBB 0.55 | EM87 1.00 | PCLB86 0.55 | АСҮ20 ВС113 BSY38 0Р70 ОС75 24525 24222 6х5бт 0.55 | 30PLI3 110 | MWI335 ` 
ЕСС189 0.80 | Ev51 0.45 | РСІ805/85 АСҮЗ9 8С116 BSY95A OA71 oC?8 2N696 3N128 6Y6G 045 | ЗОР114 110 35.00 
ECFBO 0.45 | €Y81 0.45 0.60 АСҮ40 ВС118 BY100 0A73 OC78D 2N70B 3N154 624 0.65 | 35L6GT 0.80 | УСВ139А 8.00 
ECFB2 0.45 | Еү86/87 0.45 | pri200 оўо | ^0!49 8С136 ВҮ216 ОА79 oca 2N918 ES ооа Geel еро 05800 
ECFBO! 0.75 | ЕҮ88 0.50 | р136 ово | А0161 8С137 СН51/20 OA91 осв2 2М1305 EMI. 287 0.80 | 352407 0.70 | 883 9.00 
ECRBO4 250 |EZ40 070 | pugi 058 | А0162 вставь pe A200 OCB2DM NO 25303 v4 ово | 50C5 — 0.65 | 88L 9.00 
ЕСН42 0.85 | Е241 0.75 К ; 
ж OB CIT |а лс UE MU pcc E е 
ECH84 0.60 | Е281 0.35 { ALVE 
&CLB0 ово | стас 500 | breo, 0980 | Aris вСүзї CRS3/4C 0625 0133 2N2989 40250 ыл Ro аста 
ECL82 0.40 | бу501 0.80 | р508 0:95 | АҒ16 $ 2N3053 ERN 1506 Ж ET lees 0.70 | M503-2342 
CB. :028:|502322 10:657009 ЗӨ ҮШ ЕН OTHERS IN STOCK inc IN25 124177 0.45 | 80 0:75; 60:00 
FECERO 5 10.9577 Gzad 075) pigoz 185°) AF124 VALVES AND TRANSISTORS | veter cocus cara | 1N3BA CLE A E meant eso шм 00 
A tot of these valves are imported and prices vary- ort 23 Telephone enquiries for valves transistors etc . peed AA ма INJO 12BA6 0.50 805 18.00 725A 25.00 
for each дейуегу. so we reserve the right to AF127 retail 749 3934. trade and export 743 0899 E1. E2, 17р £2- £3, 22 ІМ677 12BE6 0.55 | 807 0.75 ТҮ4 500 30.00 
change prices for new stock when unavoidable AF139 dur в free CO D 25р INA148 128H7 0.85 |813 6.50 21/192 140.00 
AFI7B extra - INA785 1268 0.60 18664 1.60! 2J/52A 75.00 


MARCONI TF144H SIG- 

ТЕ 867 NAL GEN. BEST PRICES PAID FOR TEST AND COMMUNICATION 
КООМАН Hee EQUIPMENT. Single items or quantities. Private or Industrial. 
Range: 1SKHzto R.F. output 2uV 
30MHz. Output to 2V at 50 ohms 


400 and 1000 Hz 
internat mod. 
Limited aty. 
only available. 
Full spec. and 
Price оп  re- = 
quest. 99 РГ 


O.4uV to 4V at 
13 or 75 ohms. 
Impedance with 
termination 
(supplied). Built 
in crystal check 
facility with 
handbook. £138 
includirg carr. 


TF 5268 OSCILLATOR AND DETECTOR 
UNIT £56.00. 


TF 958 VALVE VOLTMETER. AC voltage 1 5-150v 
at up to 100MHz OC voltage 1 5-150v £25 carriage 
£100 


- PLEASE NOTE 


. Unless offered as "аз seen” 


ALL EQUIPMENT 


ordered from us is completely over- 
hauled mechanically and electrically 
in our own laboratories 


CINTIL TYPE 1873 SQUARE WAVE & PULSE 
GENERATOR. Freq 5c/s to 250KHz Pulse О 5 usec 
О 343. Output to 50v for 100008 to 5v for 1000 
POA 


TF 801B/2. Spec as for 801D but minor circuit 
RADIOMETER TYPE MS111 SIGNAL GENERA- differences. Few only left £120 carnage £5 00 
TOR. High quality Danish production. 10KHz-110MHz 


£200 carnage £5 00 


CT480 SIGNAL GENERATOR. 7 KMC/S to 12 


KMC/S mod CW FM Pulse £160 carmage TS 00 TF 867 SIGNAL GENERATOR. Range 15KHz to 


3OMHz Output O4uF to 4v at 13 or 75 ohms 
Impedence with termination (supplied) Built in crystal 
check facilites With hand book £135.00 carnage 


AVO NOISE GENERATOR CT 410 £30 carriage 
£200 £5 00 


SOLARTRON 
CD1400 OSCILLOSCOPE with 
wide band amphher CX 1441 and general 
Purpose firme base x-amphfier CX 1443 Up to 
15MHz dc 750KHz on X10 gain Sensitivity 
(max) 100 mv/cm 10у/ст on X10 дап £130 
carage .3 00 

DIGITAL VOLTMETERS 

14202. 2265иух1000у in 6 


BRIDGE IMPEDENCE No 5. 0 10-10M1. 1pF-1 uF 
14 H4H £85 carraget4 00 TF144H SIGNAL GENERATOR. Freq range 
1OKHz-72MHz RF output 2.V to 2V at 50 ohms 
400 and ! O0OHz internal mod Limited quantity only 
available Full spec ang price on request 


RACAL COMMUNICATION EQUIPMENT. 
On юр of the above we are able 10 offer a 
comprehensive selection of this modern high class 
equipment including LF Converters. panoramic 
adaptors transmitter driver units (export. only). 
lhnear атріһегв сап be built to customer s 


EDISWAN STABILIZED POWER UNITS. To 100v 
SOMA Туре R1280 to 300v-150MA and 
300v-75mA 


TF 801D/1/$ SIGNAL GENERATOR. Range ім ranges 


requirements 


TEKTRONIX OSCILLOSCOPES 535 & 545. With 
plug in umts СА (33MHz) (double beam). G(20MHz 
differential SOmV-20v) and D high gain differential 
1MV-50v Price on application 


10-485МНг in 5 ranges А Е output О 1 oV-1V source 
CM Dial calibrated ip volta decibels апа power 
relative to thermal noise Piston type attenuator 501) 
Output impedence Internal modulation at 1KHz at up 


Accuray 0 05% of range ie +1 
sensitivity 2 Suv per digit £320. 

LM 1426 25mV 1000v in 6 ranges Acc range 1 
(n O OZ л £170.00. 


digit 


5248 FREQUENCY COUNTER. Мены. to 90% depth also external sine & pulse modulation Also available CD 1420 £170.00. CD 1440 2 
basically 10MHz Display оп пеор lamp Built in 5MHz crystal calibrator Separate RF and mod £220. 
decibles PD A TECHNICAL MATERIAL CORP EXCITER/ 


DIVERSITY SWITCH TYPE MA168B. Solid 
state £45.00. 


RACAL RECEIVERS MODELS. RAI7L 
RA17Vv in fully working and tuned condition 
Prices ән application RA98A SSB ADAPTOR 
£85.00 


HEWLETT-PACKARD OSCILLOSCOPES 175A 
with 1750A dual trace vertically plug-in and 17818 
delay tune base plugin 5OMHz mini meter. band 
switch at 50 Mv/CM Modes of operation. Single 
mixed Jelaying Full spec and price on application 


BOONTON 
AM/FM SIGNAL GENERATOR. 
202Е & 202H 54216МН: m 2 ranges 


TYPÉ 


TRANSMITTER MODE SELECTOR. Freq 
2-32MH: M D and 10 crystal positions. Verner 
tuning USB LSB var carrier insertion еіс £200 
carnage : 10 00 

FSK EXCITER. Freq 1-6 5MHz О 100Hz 
continued frequency shift up to 600Hz switched 
freq currection Modes FAX, FS, MSC. CW 
£50.00 carriage (5 00 

AMPLIFIER UNIT TYPE 1430. Dynatron 
Production Pulse amplifier with control 
` Differential" and ‘Integration’ ume constant 
0 08-s to Bus Attenuation to 200b PO A 
PULSE ANALIZER. Made by Dynatron with 
discriminator all meter reads, channel width 
threshoiu level PO A 


RHODE & SCHWARZ. Z-g DIAGRAPH TYPE 


ZDU 30-420Мн:. 50.) Directly measures 
multiterminal net-works, phrase shift phrase 
angle with complimentary POWER SIGNAL 
GENERATOR TYPE SMLM high freq resolution, 
internal external mod up to 3v out £750. 
FREQUENCY SYNTHESIZER TYPE XUA. 
30H2-30MHz with FREQUENCY INDICATOR 
ТҮРЕ FKM 15-30MHz 30-100MH: £1,009. 


Meters Price on application 


TF 893 AUDIO OUTPUT METERS. Up ҳо 10W £55 
carnage x3 00 


TF 995A/1 or A/2 or A/2M or A5 SIGNAL 
GENERATORS. Very high class AM/FM 1 5MHz to 
220МН: Detailed spec and Price on application 


ЕМІ OSCILLOSCOPE WMB AC/DC to 15 mc/s 
Time base О 15Msec-15Msec £70 carriage £5 00 


HR 23 TRIPLE DIVERSITY SSB RECEIVERS. Freq 
3-275MHz VFO at 6 Xtal positions Reception of 
independent single or double side band transceivers 
Full spec on application £350 carnage £35 ОО 


TF 8854/1 VIOEO OSCILLATOR. 0-30KHz 5MHz 
1Му-31 6v £85 carriage £4 00 


TF 934 DEVIATION METER. 250MHz £55 carnage 


£275.00. £300 s 
BOONTON SIGNAL GENERATOR NO 16. Вст.11ст 685 . 

SIGNAL GENERATOR TS. 497/URS carnage +4 00 

25M; !3MHz 30MHz 78MHz 180MH:z, TF 1400S DOUBLE PULSE GENERATOR WITH 


400MH; О 1v Tuv £150 carnage t3 DO 


Open 9-12.30, 1.30-5.30 p.m. 


* except Thursday 9-1 p.m. 


SIGNAL GENERATOR NO 13. 20MHz-80MH: AM 
FM. CW 1иу-1у £65 carriage +4 00 


KAHN SSB ADAPTOR TYPE RSSB — 62 — 18. 
Designed for receivers with 455-500KHz IF at 100тУ 
(max) input Features electronic AFC carrier freq 
diversity to combat fading 20 sce RC memory to 
maintain tuning during severe fading individual carrier 
meters. nuvishers, IOW distartion production 
demodulator £65 carriage £5 00 


radad nuciecnics scopes counters filters etc £17 


TM 6600 SECONDARY PULSE UNIT for ng 
carnage £5 00 B 


500/250 MEDIUM WAVE BROADCAST 
TRANSMITTERS. Export only Price and details 


on application 


AR88 D & LF SPARES. We hold the largest stock in ^ 
UK write for hst 


RF METERS. © 8 amp 2%" (USA) brand new £1.50 
P&P 25p 


TELEPHONE TYPE "'J' tropicalised 

10 LINE MAGNETO SWITCHBOARDS 

50 LINE AUTOMATIC PRIVATE TELEPHONE 
SWITCHBOARDS 


FOR EXPORT ONLY. 
RCA ET 4336 TRANSMITTERS 


Also modified version of increased output to 
700W COLLINS TYPE 2310 4/5куу TRANS 
MITTER 

10 channel Autotone and manual tuning 

C13 TRANSMITTERS 38 62 TRANSCEIVERS 
NO 53 TRANSMITTERS REDIFON 1008W SSB 
TRANSCEIVERS MULLARO C11 HIGH POWER 
INSTALLATION (1 GOOW) 


PLEASE ADD APPROPHIATE VAT 18% or 


25%) 


COLOMOR ("quu 
170 Goldhawk Rd., London, W.12 


Tel. 01 - 743 0899 


112 


CHRONASONG electronics 


с 


1-24 25-99 1000р 
CD4000AE 19% * 1794 14р * 
C4001 AE 1% * 17р" 140“ 
CD4002AE 19р * \7p* 18" 
CD4006AE £1.59 * £1.33 * £1.06 * 
CD4007AE 2p * 1%" 15" 
CD4008AE £1.75 * £1.46 * £1.17 * 
CD4009AE Use CD4049* 
CD4010AE Use CD4050* 
CD4011AE 1% * \7p* dp * 
D401 2AE 19р * 17р" 18” 
CD4013AE 5% * 50p* 4%" 

! CDAQMAE £275 * £l.46 * £1.17 * 
CD4015AE £1.75 * £1.46 * £1.17 * 
CD4016AE 55р * 48p" 44р" 
CD4017AE £1.29 * £1.07 * 9%! 
CD4018AE £1.89 * £1.56 * £1.25 * 
СО4019АЕ Вор * 6% — 53p* 
CD4020AE £1.97 * £1.64* £1.31 * 
CD4021AE £1.75 * £1.46 * £1.17p * 
CD4023AE 19p * \7p" — Mo* 
CC4022AE £95 * 1,53 * 61.22 * 
CD4024AE £1.26 * £1.05 " В“ 
CD4025AE 19р * \7p" 14р * 
CD4026AE £279 * £2.32 * £1.86 * 
CD4027AE 98p * 82p* б5р * 
CD40?8AE E153: * 

CD40?9AE £1.89 * 

CD4030AE тір" 

CD4035AE E1755 

CD4040AE £2.01 * 

CD4042AE £1.49 * 

CD4046AE £2.15 * f 
CD4049AE 69p * 58p* 46" 
CD4050AE б9р * 58p* — 4б" 
CD4051AE £2.78 * £2.32 * £1.85 * 
CD4052AE £2.78 * £2.32 £1.85 * 
CD4056AE cone £1.76 * £1.41 * 
CD4060AE £2.39 * £1.99 * £1.55 * 
CD4066AE £1.13 * 94p* — 75p* 
CD4068AE 28p * 24р" 19р * 
CD4069AE 28р * 24* 19р" 
CD4070AE 28р * р" 19р" 
CD4071AE 28р * 24p" 19р * 
CD4077AE 7lp* 59p* — 47p* 
CD4081 AE 28p * pt 19р * 
CD4082AE 28р * 24p* — 19p* 
CD4085AE £1.28 ° 81.064 — 85p* 
CD4086AE £1.28 ' £l.06 * 85" 
CD4093AE £1.56 * £1.20 * £1.04 * 
CD4099AE £2.95 * £246 * £1.96 * 
СО45ТТАЕ £2.36 * £1.79 * £1.44 * 
CD4528AE £1.30 * £1.08 * 87р" 


део, DVM 1.C. 


3L 


This state-of-the-art MOS LSI chip contains 
all the logic necessary for а 3} decade, dual 
slope integrating, automatic polarity detecting 
DVM Supplied with free dato and circuit 
booklet. AY-5-3507 


OUR PRICE ONLY £6.59.* 
(Dota ond Circuit Booklets olone 20р.) 


The 4У-5-7224 tick-tock 


Another marvel from G.I. A 16 pin 

12-24 hr. Clock I.C. with 25 pin capability 
and low external parts count. Supplied with 
manufacturers detailed leaflet £3.95p*(inc. 
VAT) (Leaflet alone 20р.) Full Kit 
(excluding case) available tawards 
end of 1975. Phone Clive for details. 


MULLARD MODULES 


Still токе the simplest, highly 
reliable F.M. tuner 


LP1186  Varactor front end 
1Р1185 ТЕ. Strip 
LP1400  Muttiplex decoder 


VAT INC 


ttems followed by а” 
inc. VAT ot 896 
all others include 25% 


1,.с. SOCKETS 


Pin Sockets, pins in strips 
of 100. Just snip off what 
you need. б5р per strip 
Dual in line 


8 pin 13р 24 ріп 26р. 
14 ріп 15р 28 ріп 30р. 
16 ріп 15р 36 pin 39 p. 


105 


8 ріп 316 
pin 35р. 


FREE CIRCUITS 


Our 8 Роде A4 Audio 1.С. Booklet 
is supplied FREE with purchases of 


Linear 1.С. 
(35р. 
and pin connectians 
15 


's worth £1. 
if sold alone) Contains circuits 


5 Audio Pre-Amplifiers 
Tape Pre-Amplifier 


Power Driver 


General Purpose Mini Amplifier 


or more 


Amplifiers 250 mW to 20 wat's 


[ 
| 
| Instrument Amplifier (Bifet) 
ї 
I 


D.C. Cantrolled Gain Control 
|  Micro-mini radio (2 1.C's) 


PHOTO -DARLINGTON 


Усео 25v 
Vcbo 25v 
Vebo 8v 
n 250 mA 
Pd 


Hfe 2500 


2N5777 


A 


20 mW RE) 


35р. 


LINE-0- СНТ 


% 


v 


[сз 7) ] jJ 


NEW LED Linear Cursors 
each device contains 10 light 
еті tting diodes in о 20 pin ducl- 
ideal for solid 
stote analogue meters or dials 
Туре 101 RED £2.26.* Complete 


TTL 


in-line packoge . 


with leaflet. 
74 
TE 
7400 14р" 
7401 Тар" 
7402 14р" 
7403 15р" 
7404 16р" 
7408 16р" 
7409 16р" 
7410 16р" 
7413 29р" 
7417 27р" 
7420 16р* 
7427 27p* 
7430 lóp* 
7432 27p* 
7437 27р" 
7441 75p* 
7442 65p* 
7445 85p* 
7447 8lp* 
7448 75p* 
7447А 95р” 
7470 30" 
7472 25p* 
7473 30" 
7474 32" 
7475 47p* 
7476 32р" 
748? 75p* 
7485 — £1.30 * £l. 
7486 32p* 
7489 2.92 ° £2. 
7490 49p* 
65p* 
57p* 
45p* 
67р" 
£1.08 * 
35p* 
34p* 
47p* 
78p 
бвр" 
£1.62 * £1 
£1.00 * 
£1.06 * 
£3.20 * £2 
£1.35 * #1 
£1.35 * £! 
£1.64 * £1 


99 


25- 


12р 
12 


. 


lap * 
12р" 
13р * 
13p* 
13p* 
13p* 


24p 


В 


£2 


1 


items. 


"ow We. wo. Wo. * Wos* » d t 9d $999 CR à 6 x o ew wes 


Overseas Customers 
deduct 2/77 from * 
1/5 from others 


Muswell Hill, London, NID 3HN. 
telephone: 01-883 3705 
LINEAR. 1. i 
555 (8 pin dip V — 55P* | AY-1-0212 £6.93 | tli £1.12 SN76001N (TAAó11) £1.82 
555 (TO-99)T 81р" | дү-1-5051 £1.44 | LM3900 69р SN76003N £3.30 
556 (14 pin dip) 1.29" | АҮ-5-1224 £3.95 * | LM3909 66p Ж | sN76013N £1.98 
AY -5-3500 £6.59 * | MC1303L £1.94 SN76023N £1.98 
703 (RF/IF Amp) 68р AY-5-3507 £6.59 * | MCI306P 85p SN76 227N(MC1327) £1.89 
709 (8 pin dip) 38p AY-5-4007 £7.94 ІЗмСІЗІОР £2.10 SN76532N £1.86 
709 (10-99) 45p. | MC1312P £2.52 SN76544N £1.81 
709 (14 pin dip) 39p | 8HAO0002 £3.01 MC1314P £4.34 | SN76550-2(1AA550) 89р 
710 (8 pin dip) 3% | | MC1315P £4.85 5N76552-2 81р 
710 (10-99) 45р | caan £1.19 MESS EB | sN76660N(TBAT20) 75р 
710 (14 pin dip) 44р | CA3045 £1.69 MC3401P Bip SN76666N (CA3065) £1 .1 
711(10-99) Slp CA3045 88р | MCI339P £1.60 
7!! (14 pin d p) 44р CA3053 59p MC1350 68p | ТАА 263 £1.50 
720 (A.M.Radio) £1.76 | CA3065 £1.60 MC1351 92p TAA300 £2.16 
723 (10-99) £1.09 | САЗ075 £1.64 MC1352 92p TAA310A £1.87 
3223114 рп ар) | 55p ! CA3078 £1.26 MC1357 £1.60 TAA320 £1.44 
2741 (8 ріп dip) 30p CA3080 59р МС1358(СА3065) £1.23 TAA350 £2.43 
741 (10-99) 43p CA3081 £1.86 MC1375 £156 TAA370 £3.45 
741 (14 ріп dip) 366 CA3082 £1.86 MC1455 (5557) — 65р * ТАА550 75 
747 (14 ріп dip) £1.04 САЗ089Е (TDA1200) £2.43 | MC1456CG #1 77 ТАА570 £2.75 
748 (8 pin dip) 4% САЗО97Е tia Y MC 1458CP1 89p TAA700 £5.03 
748 (T0-99) 46р CA3123E £1.76 MC1468G £2.30 * 
748 (14 ріп dip) 49 CA3130 84р MC1495L £4.48 TBA1205 £1.25 
753 (F.M. Ist.1.F) | CA3401E (LM3900) 68р MC1496G 6101 T8A231 £1.02 
£1.08 — | CA3600E £1.44 MC3302P i185 | ТВА281 (723) £2.59 
75491 88p * MC3401P 8!p | ТВА5000 £3.16 
75492 £1.10 * | T8A520Q £3.85 
МЕСАОООВ 87p | ТВА5300 £3.27 
Regulators 100 mA 100571 10.3) £1.46 * | MFC4060A gs, + | TBA540Q £3.72 
78105WC (10-92 60р * | io3&Ti (TO.3) £1.46 * | MFC6030A asp © | 1845500 53:25 
78L12WC (10-922 60р * | |03711 (10-53) £1.45 * | weCA040 МЕЛ TBA560CQ £5.29 
78L15wC (70-92) 60р * | 1129 (SOT-32) 85р * j ТВА625А £1.03 
!1130(507-32 85р " | мм5314 ғаға * | TBA6258 £1.03 
Regulators 100тА - * { ж TBA 1.03 
АСАУ (TBAG25A) 99 * L131 (SOT-32) 85p | MM5316 £9.99 625С £ 
78L12AWC (7846258) 90p * LM30IT (10-99: б5р * . | T8A651 £1.87 
78L15AWC (ТВА625С) 90р * LM30IS (8 pin dip)59p MN EN ae | razza £2.79 
LM30lAT(TO-99) 67р МУЗУ ТЕН. | TBATSOQ £2.79 
Regulators 500mA | LM301A S(B pin dip) 59р Җ TBABOO £1.11 
78М05НС £1.35 * | LM307 Т (T0-99) 5% ТВА8105 £1.24 
78MI 2HC £1.35 * | |М307 5 (8 ріп Фр) 57р | NES40t £1.25 TBABIOAS £1.24 
78M15HC £1.35 * | LM308 T (0-99) £1.96 |,МЕ546А £1.56 — | 1B4820 86р 
78MI8HC £1.35 * | LM308 S (8 pin dip) 98р | NES59V ӘР” | ТвА9200 £4.71 
78M24HC £1.35 * | LM308A T (TO-99) £7.92 | МЕ556 £1.29 * | TBA990Q £4.71 
LM308A 5 (8 ріп 91р)Є6.90 | №5608 £5.06 
Regulators tA |а Ө £5.06 | 1¢42700 £5.24 
7805KC (10-3) £2.09 * | LM309K 2°34), o | Чо £5.06 | тсА760 £2.16 
7812KC (TO-3) £2.09 * | LM339 £2.25 NESAS 5220 ТСАВООО £7 .24 
7815КС (TO-3) £2.09 * | NES6SN £2.63 | ТСА8305 £1.04 
78I8KC (TO-3) £2.09 * | LM370N £2.85 NES66V £1.87 | тСд940 £2.25 
7824KC (10-3) £2.09 * | 1371 £2.08 | NES6/V 52:60; 
—g ы Ee |ғы се (Ше) 55 
І 1 ТОА! t 
FBOSUC (0-220 £1.72. * (Аматы £2.7 BINA £20? ТОА1405 80p * 
7812UC (70-220) £1.72 * | үмзв0 £1.25 ТОЗО £2.75 ТОА1412 80р * 
78150С (10-220 £1.72." | Lael ees Коо £7.50 | ТрА1415 80p * 
78l8UC (70-220) £1.72 * | (382 £1.66 : £2.84 "| Трд200 £3.00 
7824UC (Т0-220#1.72 * | |703 480 SN75491N 88р * | TDA2020 £3.75 
LM1820 SN75492N i 
1С18030 £3.52. 2 | ULN211IA £1.52 


LED DISPLAYS 


Litronix Double Digit Disploys 
0.5" Common Anode; 2 R/H 
Decimal Points 

01721 + 1.9 

01727 0.0 ю 9.9 
Suitable for Clocks, Meters, 
Instruments, Channel Indicators 
Our price £4.75 * eoch 


Low cost Red GoAsP| 0,33 Litronix DL 707 Series 
Motorola MLED 500 | 0.33" Monsanto MAN 50/70/80/3600 
їп о 7092 packoge | 0.33; Xciton ХАМ 70 Series 

0.43, Monsanto MAN 4000 Series 
0.63 Litronix DL747 ‘Jumbo’ Series 


LIGHT EMITTING DIODES 


Free snap-on plastic retainer 


Red 
Green 
Orange 
Yellow 


Secondorie 

6-0-6V 100 mA 97p.* 0-9-17У 

9-0-9/ 100тА 97р. * 0-12-15- 20-24-30 
]2-0-12V 100 тА 97р * 0-24-30-40-48-60 V 
20-0-20У 1А £4.55 * 0-19-25-33-40-50 V 
24-0-24V 500 mA £2.48 * 

28-0-28У ТА £6.18 * 


postage & packing 20р. 


Orden for over £6. post 
free. Except transformers 


WW—006 FOR FURTHER DETAILS 


WWW. americanradiohistorv.com 


2М414 Leaflet free with devices ( 10p alone ) 


Dec. pt 
Dec .pt. 


C.Cathode R/H Dec .Pt 


C. Anode 


AA CAnode, 
К © 


0.125" (2 0.16" 0.2" 
ы; E s 
dia.lens ES dio. lens dio. 
(T1L209) (MLED 650 
T+ 10+ 100 10* 10+ 100: 


Wireless World, March 1976 


MC1310; 2, 4 & 5 Leaflet free with devices (10р alone) | 


DICITAL 


oll £1.82* each 
all £1.82* Each 
ol! £1.49* Each 
all £2.32* Each 


BCD encoded digital switch 
Reading 0 to 9. Suitable for 
digital clock alarm setting 
DVM input Scaling etc. 


Тт 9. £1.49 eoch * 


Dept. 5, 56, Fortis Green Road , 


214414 £1.26 


SWITCH 


(Red only) 


(Red, green, yellow, Oronge) 


(Red Green, yellow 


(Red, Green, Yellow, Orange) 


all £242* Each (Red only) 


Common Cothode as Common Anode (Red only) 
NOTE: MAN 4000 Series pin outs are 14 pin dil the some os MAN 50; 70 and 80 series 


2. Contd 


0.337, 
0.63 


ЈА СЛАШ aA. 
- £1.95 * £2.27 
- £2.48. * £4.15. 
£5.18 « £7.02 

£2. 70% £3.40 *& £4.53 


р.р. on transformers 10% of price min. 20р 


Our Bulk Buying Power enables а 
repeat of our Speciol Offer 

(LIT 707) 
(LIT 747) £1.99 


90p.*(inc. УАТ) 
.*(inc. VAT) 


OPTO-ISOLATORS 


ILI 4N25 or TILIIÓ 
6 pin industry standard package 
2.5КУ isolation 


£1.00.* 


Dato Sheet and photocopy service ovoilable 10р. per роде 


Advert No .1A of Series В CALLERS WELCOMED 


+ 


To obtain further details of any 
of the coded items mentioned -* 
in the Editorial or Advertise- 
merit pages of this issue, please ' 
complete one or more of the 
attached cards entering the 
reference number(s). Your 
enquiries will be passed on to 
the manufacturers concerned 
and you can expect to hear 
from them direct in due course. 
Cards posted from abroad 
require a stamp. These Service 
Cards are valid for six months 
from the date of publication. 


Please Use Capital Letters 


If you are way down on the 
circulation list, you may not be 
getting the information you { 
require from the journal as 
soon as you should. Why not 
have your own copy? 

To start a one year’s 
subscription, place a tick in the 
box on one of the postage-free 
cards opposite and fill in your 
name and address. 


Hp Gee [ЕЕЕ есен ee Бұлақ 3W3H LND Gp GES GG GE ES ЗЕРИ EE Re RESET ey OS Juge ana тамен салта колы көтен анна өлен T лел) 


Ud “ 
; ' Si; р Do not'affix Postage Stamps if posted in l 
: j í Gt. Britain, Channel Isiands or N. ireland * 
Postage will à 
be paid by t 
^ Licensee : * ‚ 


429 BRIGHTON ROAD, 
SOUTH CROYDON, — 
SURREY — | 
.CR2 9PS 


WIRELESS wie | В! 
READER ENQUIRY SERVICE, 


` 


Sa E ee EE дандық сазын 3/71 4/12 See ee se ee) es Башта ырың 


жүн ee A ES у Ee um mem CU T mp ——————— 
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Enquiry Service for Professional WIRELESS WORLD 


Wireless World, March 1976 
Readers ; 


Please arrange for me to receive further details of the products listed, 
the appropriate reference numbers of which have been entered in the 1 
space provided. 2! 


Name of Соғарапу.............. adeo HUN E ақ» LE E ^ 
"Address. ie e у Ж: ы US б ыж ек a ET ER s 


\ 
терезе Мото с Кє. «КЕК ONES C Т a O А 


PUBLISHERS 
USE ONLY 


Pósition in Company 3:12 бы „б> „7. v Yu emus 
Nature of Сотрапу/ Визіпев5................................. 
Мо. of empicyees at this езтїаһЬїзһтепї.......................... 


1 wish to subscribe to Wireless World L1 
VALID FOR SIX MONTHS ONLY 


1 
TEDA umen EES qum eme) ПЕШЕР (zem) purse Ge бе сет) mmm (еі CU МЕНЕ SS S| a Se 6 релені punc) gum) ES queue quens ud 


Wireless World: | 
Subscription Order Form 


To become a subscriber to Wireless World Ñ 
please complete the reverse side of 

` this form and return it with your е 
remittance to: 


" 


і 
* 


^ Wireless World, Room 15, Я 
, Dorset House, Stamford Street, 
| London SE1 9LU, England i í 


Т.ТАТ.ТАТ. ТАР атала таға кате= гаетаткечгатата хатаа СР? 


қ 


Enquiry Service for Professional Wireless World, March 1976 
Helm WIRELESS WORLD 
Please arrange for me to receive further details of the products listed, 


1 

the appropriate reference bers of which have been entered in th А 
Г гетегеп numbers ог wnt avi n i e 

| [ HARMSWORTH TOWNLEY 


FOR FASTENERS 


space provided. 


The quickest way of 
putting things together 


“| Name of Сотрапу Eie C LIP ML TEC EN 


| А4агевв.................................................. 


METAL ANCHOR NUTS 
with threads up to 3/8" or 10 mm: 


MErelephoneNumben $4 05 97 жшк. туз. дле отсе 2 adt SYSTEM J for 
Sheet metal and 


E 
om I other work up to 
PUBLISHERS z j 
sss cu a С EI IL an 


SYSTEM X for 
materials from 
0.038" upwards. 


Position in Company 


No. of employees at this establishment 


These internally threaded fasteners 
are set into work like a blind rive 
with hand and power tools. 3 


1 wish to subscribe to Wireless World LJ 


VALID FOR SIX MONTHS ONLY 


Tue iS GS Ga) GE GE Gaye Ee GS UD CUT HERE шектер (мент Gee ee Ge GESELGE шешей EXCITE ШЫБЫ ҒЫСЫ оыс) ee 


Do not affix Postage Stamps if posted in 
Gt. Britain, Channel Islands or N. Ireland 


Postage will 
be paid by 
Licensee 


WIRE TIES 


Colour coded 
plastic wire ties. 
Twist-on, Twist-off, 
use over and over 
again. 


PLASTIC RIVETS 


Self expanding 
plastic rivets, set 
with simple hand 
tools or a light 
hammer. 


DRESSING CLIPS 


Semi-rigid panel- 
- mounted clips for 
— flat, compactlooms. 


s 


WIRELESS WORLD, 
i READER ENQUIRY SERVICE, 
429 BRIGHTON ROAD, 
SOUTH CROYDON, 
SURREY 
CR2 9Р$ 


Без Hiec SA E Ge GE GS Ge сев ШШ CU Y HERE wm umm es es RED ee ee ee ee ee ee um 


МЈ 


Wireless World — Subscription Order Form. Wireless World, March 1976 CABLE CLIPS 

| Three sizes of 
UK subscription rates USA & Canada subscription rates plastic clips with 
1 year: £7.00 s 1 year: $18.20 аа" 


P.C. BOARD 
FITTINGS 
Guides, Stand-offs, 
? J spacers in various 
sizes, all in non- 
conductive plastic. 


Please enter my subscription to Wireless World for 1 year 


a GE Gs ШЫ ЫЕ ақын mem jM TH АПЭ теш eee c e enun enu ЫЈ ee ee punc) LEPEL ІП ML s 


І enclose remittance Value... sss made payable to 


IPC BUSINESS PRESS Ltd. To ast Шоха оп 


hundreds of fastener types 


Мате Mer ЖЕ хс MS = Ж eee, жаа En please ask for leaflets! 
r \ Harmsworth, Townley & Co. Ltd. 
Address узышу а-ы Wee EEUU Rs 2 Harehill, Todmorden, Lancs. 


Phone 070 681 2601 


WW-—003 FOR FURTHER DETAILS 


Introducing 
the small speaker with'big ideas 


Celestion UL6 


Compact Shape Superior Performance such as organ and double bass. 

How small? 11x 16x 8% in. to be precise: Inside the beautiful exterior are the new UL means ultra linear; UL also represents 

these measurements are the only 'small' thing ‘acoustic motor units’ which make these designs | Unlimited quality of sound, Celestion experience 

about UL6 possible. New soft dome ‘tweeters’ of impeccable Makes possible a prestige product at an ordinary 

E % design to give smooth sweet treble sounds; cost T 
xpansive Sound bass units built on to diecast chassis, with small The UL6 speaker has precise and beautiful 

UL gives expansive, open, natural sound; only ultra-low distortion bextrene diaphragm, extra balance beth aurally and visually 

Celestion have truly conquered the technical large voice coil (1/2in.) and magnet for high 

problems which have previously been held to be accuracy and ability to handle wide dynamic н 

insurmountable range and high peak music levels when required. қ Ш á 

An intensive three year development programme The third diaphragm is Celestions auxiliary bass Celestion 

has crystalized a life times know-how of radiator ABR' which comes into its own on the 


speaker design and given birth to UL extreme low notes of instruments 


Hear the full range speak for itself: 


Please send me full details оғ 
UL6 UL8 0110 andinform me of my 
nearest franchised demonstration centre 


Name 


Address 


Rola Ceestion Limited, Dittcn Works. Foxhall Road. Ipswich. Suffolk IP3 BJP 
elephone ipswich (C473) 7313) Cables. Voicecoil Ipswich Telex 98365 


нк ым 3-2... 
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10 CHAPEL ST. LONDON МУ/1. 
Phone 01-723 8753 


P. F. RALFE 


SIGNAL GENERATORS 


MARCONI TF801D/IS. 10-480 mHz Р.О.А. 

MARCONI TF8018/2S. 10-480 mHz £225. е 

HGN MS3/U. 9.7-11.9 and 77-109 mHz. AM/FM. 
ADVANCE SG63D. AM/FM 7.5-230mHz £125. 

RACAL/AIRMEC 201A. 30kHz-30mHz. As new. P.O.A. 
ADVANCE 5621 VHF Square-wave generator 9kHz-100mHz. £25. 


Ltd De 


A. Marshall (London 


ent St Glasgow G2 200 
» Fishponds Br 
644 2: 


e Danton lasy Les Moulineaux Paris 92 Tel 


Catalogue price 25р 


Trade and export enquiries w 


OSCILLOSCOPES 
SOLARTRON CD1400 DC-15mHz. 
COSSOR CDU110. DC-80mHz. 
TEKTRONIX 545A with CA unit. DC-30mHZ. Price 
only £295.00 
TEKTRONIX 531 DC-15mHz with L type plug-in 
TEKTRONIX 535 DC-15mHz with L type plug-in 


OUR RANGE COVERS OVER 7,000 ITEMS 
THE LARGEST SELECTION IN BRITAIN 


TOP 200 IC'S TTL CMOS & LINEARS 


САЗО204 1.80 | С03130 0.88 | МЕ561 4.48 0.90 | -N74160 088 TEKTRONIX 545B DC-30mHz with ‘CA’ piug-in. 
P 
CA3028A 0.79 | CD4510 125 | НЕ665 4.48 0.16 | 5N74161 0.88 TEKTRONIX C-80mHz with 82 plug.i 
CA3035 137 | CD4511 1.94 | 51414 1.80 016 | 5М74162 088 585A. DC-80mHz wit type plug-in. 
САЗ046 6:20 CD4516 125 | 5.610€ 170 | 0.16 | SN74163 088 TEKTRONIX 6548. Storage oscilloscope. 
Cao? 182) caso 187 | c 1 ӨЗ | awates hae TEKTRONIX 502. 200uV. Sens. X-Y. - | | 
CA3089E 1.96 | |м3Од — 0.48 | '"1620C 7 60 0.20 | 5M/4167 3.30 TEKTRONIX C27 Polaroid Camera. Series 125 with 560 series adapter. 
COGO 2 LM308 117 | S6C 260 021 | SN/4174 ORF = 
LOOSTL 150 | i625 4.58 | O031]|*N/4175 070 
CD4001 0.38 | [M380 98 | мос 310 O3! | 5N'4176 144 MARCONI TF995A2/M AM/FM 
CD4002 0.36 | 1м381 207 .N7400 016 oan | N74180 110 CO-AXIAL CHANGE OVER R.F. SIGNAL GENERATORS. 
604009 one LM7O2C 0.75 | 57401 018 030 | 514181 tas RELAYS. Terminated in 'N'-type 1.5-220mHz. 0-100kHz Deviation. 
LM709 SN7401AN 029 042 1 3 i as я I 
sockets (3 off}. Suitable for frequencies 1pV—100mv output. Sold in exce 
16 bá 
CD4009 Y % Sol. 0:48 N7403 916 bes a up to 1GHz. 48.V.D.C. coil. Plugs lentcondition. P.O.A. 
CD4010 118 14DIL 0.35 N7404 0.19 аж 115 avalable at 50р each. Relay only = 
oa nae LM710 0.47 | SN7405 019 0.95 | 1.60 £5.50 each METRIX 210 WOBBULATORS. 
9 7 Я t - 2. 
сооз 066 | 1м722С 0:86 029 1% PRINTED CIRCUIT MOTORS. pi DL ter ERRAT n sieni of 
CD4014 472 1099 040 па? 180 Manufactured in U.S. Бу Photocircuits 1070 OV P Ust ew D Inc oe n E 
С04015 — 172 | ври оло 07$ 292 Corp. 24 V.D C. 2.000 rpm. 14 cms 06 e Я 
‚ CD4016 0 5% 14DIL 0.38 245 195 diameter. These are quality made. high only £15.00 each to callers only 
604017. ESI iar 1:05 246 1569 precision motors offered at a fraction of 5 ) 
% 1м748 0.75 292 А E.M I oscilloscopes model WM16 with 
CD4019 0995 вон. 044 оса 120 list рпсе Only £8.50 each. type 7/1 W.B.A. plug-in unit Sup- 
C04021 s n ҚОНЫР ба! 6 n - % plied in perfect condition complete with 
CD4023 оза |47902 тав 0.20 032 "WEE MEGGERS". 250V. insulation trolley. £125.00. 
9.05 3 Testers. Good working condition. 
CD4024 1.24 | 1М7815 1 99 1.7% 202 2 i 
сиз mirc m DO НЕ» сыш SG уре Jack plugs. Also quantiy 
5 MCI M ) 042 ТВА641 2.25 ype ` 
CD4028 1.50 | mci310P 230 2 065 ТВА651 169 f 316 plugs available. All good 
CD4029 350 | wC1330P 0.90 : 075 TBASO0 088 : DE DUE ; 
у CD4030 0:87 | mc1351P ово | Ө2Ш 5М745415 072 TBABIO oan ‘MUFFIN’ INSTRUMENT FANS. condition. 
CD4031 519 | МС1466. 3.50 016 SN74150 120 ТВА820 0.80 Manufactured in Holland by Rotron. -e 
С84097 198 |Мс14698 2.75 | SN7441AN 063 SN74151 DiN | TBAS20 178 Dims.: 4.5x4 5х1.5 ins. This is a Centrifugal blowers by WOODS 8 inch 
MC14553 4.07 | SN7442 065 5М74153 O88 | 14DILSKT 012 isi i i Snail type. Outlet 2% x 2in. 24V DC 
0. 6) "à ч | precision cooling fan. very quiet 
Coo oat [ness ано тае га ыы» Tunning specially designed for the 2 ВА. 2400 r.p.m. Grey stove finish 
CD4050 0.66 | NE560 4.88 | SN7447 0.80 | SN74157 07% | cooling of Steere ae ыргшөп, SAU new. Price ts £10.50 + 
amplifiers, etc. 5 2 operation, б 
— = drawing only 11 Watts. The list price 
LONDON, GLASGOW, PARIS — AND NOW from Ша is ever Aes GENTS/FRIEDLAND fire alarm 
price. brand new. only £4.50 each. bells. Operating voltages 12v dc/24v 
dc. АШ іп as new condition and tested 
В R | S [ О L MINIATURE DEAC NI-CADMIUM осе шер о эне RS inch 
Д batteries, туре 700К. 3 cells in package Prices £4.80, £5.20 and £6.50 resp 
IT'S OUR SERVICE THAT MAKES US GROW making 3.7 Volts. 25x17x15mm only 75p = 
post paid. COMPUTER PERIPHERALS. Tape 
punches, 8 hole by Westrex and other 
POPULAR SEMICONDUCTORS well known manufacturers Tape 
ders by Elliot. All virtually brand 
Е.М.І. oscilloscopes type RMOTS. beet 
a new. Prices are better than one half the 
2N696 8.22 | 2м3906 0.1: | ary39 065 071 | MPSA56 — 031 Response to 40mHz. 5 inch CRT. maker's. Write or ‘phone for quotation. 
2N697 0:4 | 2N4037 0.42 | AF239 565 on? | OC28 1.48 1OKV E.H.T. We can otfer these quality 
2N698 0.82 | 2N4036 967 | AF240 озо 1.16 oscilloscopes at the exceptional price ot An'exce 
ptional buy enables us to offer 
ЕН "vn 212025 2 Ж AU 679 ke only £35 each to callers only. stabilised and regulated power supplies 
2N708 0.17 284284 "s AL102 1.00 "rn ру eat S very aoan WEN 
2N916 0.28 N 11 BC107 614 ТА С mps, an -10v dc Y 
28918 0.22 2N4921 0.83 ВвС10в 914 0.82 ADVANCE type 63A AM/FM R.F. Signal Both supplies are extremely stable with 
2N1302 0,185 2М4923 1.00 ВС109 014 0.74 generators. 7.5-230mHz. Deviation 0-22 5 low ripple voltage. Price each £18.50 
der © id esas. oua] BCTa7B: PDA dri and 0-75 kHz. X-sweep output, Crystal + carriage 
N1 ГЕ) 5 8С14258: 015 і і И 
241308 0.47 235296 048 | BC1498 0 15 290 calibrator, 'scope output. £75.00. 
2N1711 0.27 — JN5457 9.29 | ВС15А 01% 3.70 
2N2102 080 2М5458 026 | pBCi5'A 016 9.79 
282121 0.78 2N5459 Ly BC167B 015 ` 52355 оро 
2N214 0.94  2N6027 -45 | ВС16868 015 0.47 | TI OBB 
2N2218A 0:42 SN128 оз | Biese 015 053 | ТІР3055 өт MISCELLANEOUS TEST EQUIPMENT 
2N2219A 0.52 | 1N140 1.00 | BC18 0.12 0.55 UEM 025 
2N2220 07% | 3м141 981! | встал: 874 027 |71х 013 ' 2 
252221 648 | 24200 Tas | ВСтаз м š 025 | 771x301 Eis MARCONI ТҒ14005 double pulse generator with TM6600/S Secondary 
2N2222 0.20 | archi 0.40 | BCI8IL 013 CE 024 275500 0.15 pulse unit. £105. э 
2N2369 0.20 | a 0.45 | BC184 0.13 | GFR 5 x501 013 5 iati Т 4 НЕ 
22540. Ж | SARA 0:44 | pcrea 013 | BFX29 63015: 6% MAHCONI TF791D deviation meter, 4-1024mHz. 0-100kHz deviation. 
2N2904 @40 | мо 035 | ВС21'А 016 | BFX30 934 1М914 0.07 MARCONI 455E Wave Analyser £120. 
2N2905 0а? | abang 0.50 | BC2121A 016 | BFX84 630 1N3754 0.15 
282906 EE DIOS 952 RES o 15 ШИСИ 930 154007 0:40 MARCONI ТЕ2600 valve Voltmeter 1mV-300V. Excellent. £75. 
pa BC2144B 0 " É Ld , 
2N2924 4.20 | 4041 2.00 | ВС22378 016 | BFYSO 0.225 14504 0.22 ROHDE & SCHWARZ USVD calibrated receiver 280-940mHz (4600mHz)] 
2N2926G 012 | 4/54 074 | aC23iC 015 | BFY51 0.23 | IN 0.30 с. AG 
2N3053 02% | 405-- ом | eczane 916 | BFY52 0205 aano ПОВ ra A EL C/w case, £65. E 
2N3054 о| аб ++ 110 | BC257A 010 | BRY39 0.48 | È 02 R RV milli-voltmeter BN1091 late type 
2N3055 97% 6 0.73 | ВС258Е — 016 МЕ0402 0.20 | ВА145 915 1mV-10V. With 'T' type insertion unit, free probe and att : h us 
2N3391 отв | 20128 020 | BC2598 — 2017 МЕ0412 018 | BA154 012 А Y , р and attenuator heads. 
2N3392 @лә | д 8.40 BC301 ом мезо? A e 912 TkHz-1,600mHz. £175. 
2N3393 өза |ж: BC3078 — 01? м4 0.95 o z Е T 
283440 ГЕТ) 92) BC308A ола Nia 120 BE 1048 945 COSSOR 1453 True RMS milli-voltmeter. Excellent. £75. 
2N344 140 0 8C309 6.20 моз 1. 5 S MES 
ақаба MS Pew’ | 52509 =r ИТҮ Vas ИЗДЕН 91: AIRMEC TYPE 210 modulation meter. Excellent condition. — 
2N3702 012, | AC E 041 | BC328 02 MJ2955 1.00 A ое “ROHDE & SCHWARZ "SCR' У Н.Е Signal Generator 1000-1900 mHz, 
2N3703 баз | ^ к 235 | BcY70 017  MJE34I 0 i МЫ $ 
2N3704 015 тек 040 | BcY71 022 MJE270 0.65 Ba? оо MARCONI type TF936 Impedance Bridge. £85.00. 
2N3706 015 | 124 1.88 | BCv72 016  MJE371 075 | ОА81 01 6 per 
2N3708 014 | А0161 06% | вб121 100 М/520 060) 2А90 008 GERTCH Phase Angle V. Meters. Range 1mV-300V, in 12 ranges. 
2N3714 138 | Ар162 0.69 | 80123 082 МЈЕ521 0.70 | OA9! 0. А А Я 
249716 тд 27106 0.40 | 80324 067 MJE2955 1.20 04200 0.08 SOLARTRON oscillator type CO 546. 25Hz-500kHz. £30.00. 
2N3771 220 АҒ109 0.40 | 80131 о4о MJE3055 0.75 0.5 Те : 
2N3773 265 | AF115 036 | в0132 GSO |MPBI13 047) 572 dac 020 aa Precision 4 Decade Resistance Box. 1-11. 110 ohms. 
2N3789 206 | AF116 035 | gp135 21 | МРЕ102 039 | 40669 1.00 £24.50. 
2N3819 0.37 | AF117 0.35 | 80136 C22 МР5А05 025| ТІС44 0.29 
2N3820 0.9 | AF118 0.35 | gp137 624 |MPSAO06 031/ С1060 0.65 
2N3904 058! AF124 930 | B0138 üze |MPSA55 031! ОРН12 0.60 
қ PLEASE ADD 8% V.A.T. ТО THE TOTAL AMOUNT 
Prices correct at February. 1976, but ай exclusive of V A T Post & Packing 25p WHEN ORDERING INCORRECT AMOUNTS WILL 
. 
CAUSE DELAY ІМ DESPATCH. THANK YOU. 
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Fibreglass printed circuit board for front 
end, I Е strip, demodulator, AFC 
and mute Circuits 

Set of metal oxide resistors. thermistor. 
capacitors. cermet preser for 
mounting Оп pack 1 

Set of transistors. diodes. LED. integrated 
circuits for mounting on pack 1 

Pre-aligned front end module. coil 
assembly. three-section ceramic 
filter 

Fibreglass printed circuit board for 
sterao decoder 

Set of metal oxide resistors. Capacitors. 
сегтеі preset for decoder 

Set of transistors LEO, integrated 
circuit for decoder 

Set ой components for channel 
selector switch module including 
fibreglass printed circuit board. 
push-button switches. knobs. LEDs 
preset adjusters. etc. 


Function switch. 10 turn tuning 
potentiometer. knobs 


Frequency meter. meter drive components. 


fibreglass printed circuit board 

Toroidai transformer with electrostatic 
screen. Primary: O-117V-234V 

Set of capacitors. rectifiers. voltage 
regulator for power Supply 

Set of miscellaneous parts. including 
sockets. fuse holder. fuses. inter- 
connecting wire. etc. 

Set of metal work parts including silk 
screen printed facia panel. acrylic 
silk screen printed tuning indicator 
panel insert. internal screen. fixing 
parts, etc. 

еер notes (free with complete 
it] 

Teak cabinet 

Опе each of packs 1—16 inclusive are 
required for complete stereo 
FM tuner. 

Total cost of individualiy purchased packs 
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STEREO FM TUNER KIT 


In the April and May issues of Wireless World there was published a 
novel design for an f.m. tuner which combines consistent high 
performance with the elimination of the critical setting-up procedure 
required by too many earlier tuners. This original circuit has been 
developed further and is used as the basis for our new Slimline unit. 
The front end is a ready built pre-aligned module which then feeds an 
amplifier driven screened three section ceramic filter leading to an 
integrated Circuit five-stage limiting amplifier providing excellent a.m. 
rejection. This is followed by a single coil integrated balanced 
demodulator from which the audio output may be taken. Temperature 
compensated varicap tuning allows stations to be selected either by a 
ten-turn tuning potentiometer or by a choice of six preset push-button 
controls. Each of the preset controls can be adjusted on the front 
panel with the settings being indicated by six LED lamps behind an 
acrylic silk screen printed facia panel insert. Additional circuitry 
includes temperature compensated AFC restricted to less than station 
spacing. inter-station muting, a single-lamp LED tuning indicator and 
a linear scale frequency meter The stereo decoder, built on a separate 


board. is based on a well-proven integrated circuit phase-locked-loop 
to which has been added active filters to remove sub-carrier 
harmonics and ‘birdies’. The power supply. to ensure station holding 
stability. uses an integrated circuit voltage regulator which is powered 
via a low-hum field specially designed TOROIDAL TRANSFORMER 


STYLED TO COMPLEMENT THE WORLD-WIDE 
ACCLAIMED LINSLEY-HOOO 75W AMPLIFIER 


for further information please write for FREE LIST 


КА 
Е 
REE TEAK CASE WITH FULL KITS MORE KITS ON 


KIT PRICE only £66 . 15 carriage free (U.K.) NEXT PAGE! 


ЖЕЖ ЖЖ Ж ЖЖЖ ЖЖ K K KK K K K K K 


Typical P. & P. charges at November 1st (E & OE) 


EXPORT NO PROBLEM Cr сс ы 


"Australia 4260 £1140 £2605 67.25 £1705 


, [| Canada £23 50 £8.00 £14.40 pee t9 60 
F? NOW AERE CHEAT E о. 


By special arrangement the U K government has Continued its policy of industrial Sabotage and New Zealand £41.60 £1075 £2525 £685 £1685 


stimulation of inflation ensuring the rapid decline in value of sterling, making it even easier for Norway £11.40 £730 +670 5 20 2o c0 
overseas readers to purchase the Powertran range of high-quality audio kits (£ down 12% against Rep S Атса %2500 £7.80 £1515 Е 10:35 
US $ in last 6 months!) Write now for postage quote Sweden £10 90 £7 25 t6 45 £450 £495 
Switzerland r8.90 16.85 X530 £4.25 £410 
USA. £23 20 9.85 £1425 £6 30 £9 45 


ЖЖЖ ЖЖ Ж Ж ЖЖЖ Ж 


75W AMPLIFIER KIT Hi-Fi News Linsley-Hood 75W/Channel Amplifier 


Version (moditicat Hi-Fi News April 1974) 
in Hi-Fi News there was published by Mr Linsley-Hood a Mk II! Кылыр C SE 


series of four articles (November 1972—February 1973) 
and a subsequent follow-up article (April 1974) on a 
design for an amplifier of exceptional performance which 
has as its principal feature-an ability to supply from a 
direct coupled fully protected output stage. power in 
excess of 75 watts whilst maintaining distortion at less 
than 0.01% even at very low power levels. The power 
amplifier is complemented by a pre-amplifier based on a 
discrete component operational amplifier referred to as the 
Liniac which is employed in the two most critical points 
of the system, namely the equalization stage and tone 
control stage. positions where most conventional designs 
run out of gain at the extremes of the frequency spectrum. 
Unusual features of the design are the variable transition 
frequencies of the tone controls and the variable slope ; 
of the scratch filter. There is а choice of four inputs, two Full circuit description E R E [= 

equalized and two linear. each having independently in handbook TEAK CASE WITH FULL KITS 


adjustable signal level. The attractive slimline unit pictured 


has been made practical by highly compact PCBs and а (pack 15*-price ЗОр) 
specially designed Toroidal transformer. Ы А 
KIT PRICE only п carriage free (U.K.) 


VAT Please add 2596* 
to all О.К. orders 


(‘or at current rate if changed) 
duc.ors for power supply £350 


Setof miscellaneous parts ,U.K. ORDERS — Carriage free (MAIL ORDER 
including DIN skts, mains ONLY) 


Pair of 2 drilled finned neat sinks input skt. fuse holder, inter- А i i 
Fibreglass printed-circuit board connecting cable, control SECURICOR DELIVERY: For Securicor delivery to 
mainiand — add £2.50 VAT inc. per kit 


for pre-amp. knobs 
Sat of low noise resisters, capacitors. Set of metalwork parts including OVERSEAS— Postage at cost + 50p 
special packing. handling (remittance in sterling please) 


pre-sets for pre-amp. silk Screen printed fascia 
Set of low noise, high gain semicon- panel and all brackets. fixing 
Dept. WW3 
POWERTRAN ELECTRONICS 


ductors for pre-amp. parts etc. 
Set of potentiometers (including Handbook 

PORTWAY INDUSTRIAL ESTATE 
ANDOVER, HANTS SP10 3NN 


Price 
Fibreglass printed-circuit board 
for power amp 
Set of resistors. capacitors. pre-sets 
tor power amp. 
Set of semiconductors for power 
amp. (now using BDY56 
80529. В0530) 


Fibreglass printed circuit board 

for power supply £0.65 
Set of resistors‘ capacitors. 

secondary fuses. ѕептсоп- 


mains switch) Teak cabinet 
Set of 4 push-button Switches. 2 each of packs 1-7 inclusive 
rotary mode switch are requued for complete 
Toroidal transformer complete stereo system 
with magnetic screen/housing primary. Total cost of individually 
0-117-234 V. secondaries: purchased packs 
33-0-33 V. 25-0-25 V. 
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The SECONID-USERPR 
Computer Specialists 


qe 12011. 3. 13 P eripherals and Systems for Data Processing 


LONATE Systems, Equipment and Components 


IVlini- Computer 
Exchange 


JUST ARRIVED — 
SUPERB PDP8M 


16K Processor 

TU56 Dual DECTape 

Т060 Dual DEC Cassette 

SINTROM Dual Floppy Disc 

LA30 DECWriter 

ASR33 Teletype 

_RTO2 Display 

Less than a year old — a bargain at 


PAPER TAPE PUNCHES & READERS 


INVAC P135 solenoid 
TELETYPE BRPE 110 actuated punch. 35 cps. 
tps Synchronous Punch | 5767/8 channel. Com. 
5/1/8 channel. Self-con- ресі unit T?" x 6%" x 
lained, mains-operaled 


5”. Power requirements: 
unii consisting of punch | 
unit, base. motor and tape | Tape transport solenoids 


Pri | 26V DC 2A. Punch solen- 
н) Spool, Price | ads 26V 45A. Punch 
“О. Sound - reduc: | return solenoids 26% 2A. 
ing cabinet. available at Minimum pulse width 16 
£25.00. | millisec. Price £69.50. 
DATA DYNAMICS 1114 Razk-Mounted 110 cps Punch. as new 
Mounted in sound-reducing rack cabinet and complete with contro! and. 
nterface electronics and power supply unit with short circuit and 
overload protection. Asynchronous operation up to 110 cps Our special 
price £550. 


DIGITAL PRINTING MECHANISM TYPE EP101 


16 print positions((O-9 + % $) Parallel data 
Line spacing 5 1mm Character 
15V DC 


Capacity 21 columns 
entry Column spacing 3.5mm 
Dimensions 1 8mm wide x 2.9mm high. Power requirments 


Keyboards 
NEW REED-SWITCH KEYBOARDS BY CLARE-PENDAR WITH 


READ ONLY 


MEMORY 
ASCII- 
CODED OUTPUT 


VDus. protolype designs. eic. 


pm коз 


Ideal for communications equipment, 
68-кеү positions plus 11 instruction keys. Positive logic. Input voltage 


-12V DC+SV 
OUR INCREDIBLE PRICE £29.50 
(DUE TO SPECIAL PURCHASE) + £1.00 P&P 


NEW STOCK JUST RECEIVED: 


16-Кеү Japanese Keyboard, BRAND NEW SURPLUS! Magnetically operated reat relay 
swatches mounted on PCB 9 white keys. 4 black. 2 yellow. I red. Dimensions 3%” x 3" x 


М" Price £3 50 [P&P 30р. 


4 BANK HONEYWELL ALPHANUMERIC KEYBOARO — BRAND NEW 

Mounted on printed circuit board поп содед. 53 character keys + 10 
instruction keys and 2 space bars. Layout can be re-arranged as required 
Ideal for prototypes and special applications Hall-effect switches Power 
requirement + 5V 420 mA, Price£ 20.00 (P&P £1 

REEO-SWITCH 4-BANK ALPHA-NUMERIC KEYBOARD mounted 
оп printed circuit board with ASCII coded output, 43 character keys + 2 
Shift keys and 12 instructional keys Ideal for data displays, computer 
programming. etc. (a) Ex-equipment, housed in metal case. €30.00 + 
£3.00 P&P. (b) Brand new, mounted on PC board only: £30.00 + 
£100 P&P 


TERMINALS 
Hazeltine 2000 VOU with 24% slave monitor, First-class condition, £900.00 в.л.0 


ASR35 Heavy-duty console-mounted version of АЅЯЗЗ Designed for 
Continuous running with minimum maintenance £950.00. 

KSR33 Input/Output Console (hard copy only) £375.00. 

COSSOR DIDS SERIES 402.2 and 402 2A Visual Display Units 
Provide high-speed visual access trom computer or other information 
ARE р scurces Data transfer rate 120 срѕ The model 402 2 displays 13 lines 
Add 8% VAT to all prices shown. of 40 characters with a viewing surface of 8” x 44". while the 402.2A 
Carriage extra — details on request. displays 13 lines of 80 characters with a viewing surface of 8” x 6”. 64 
character aipnanumeric keyboard. Prices trom £325.00. 


COMPUTER SALES & SERVICES (EQUIPMENT) LIMITED аА 
49/53 Pancras Road, London NW1 20B. Tel. 01-278 5571 


transmission rate 110/300 Price £475.00. 
WW—130 FOR FURTHER DETAILS 


IBM Setectnc Golfball" Input/Output Typewriters. Various modets 
00. 
= 


WISE BUYER'S | | 


CATALOGUE 8 


@ 144 pages 
@ New lines 


© UP-DATED PRODUCT 
& PRICE INFORMATION 


@ 40P REFUND VOUCHER 


Current 1 50mA non 
printing up to 410mA 
maximum printing 


£7,500. On display now in our London 
showroom — callers welcome. 

ON VIEW IN OUR SHOWROOM NOW: РОР81 12K Processor | |924 Very Er 
with TTY Control, Rack-mounted. Bargain price Edi QU MASS 


Just received — DEC DF32 Disk Drive with Power supply and GAIN PRICE 


control for PDPBE. DEC maintained, first-class condition. Rack £49.00 (P&P £ 1) 
Cabinet available if required. Input Output connec- 


Also available tor also available. price 


PDP11/15 АК Processor, POPBL BK Processor. РСВ! Reader Punch £2.00 
and Control, RKO5 Disk Drives 


= 


Ring. now for prices. Other models becoming 
available al] the time — let us know your 
requirements. 


JUST ARRIVED SPECIAL PURCHASE OF DISK 
STORAGE DFIVES BY СОС WILL ACCEPT 6-SPEED 
4 DISK-PACKS AVAILABLE EITHER 2 OR 4 MEG 
CAPACITY NEVER OFFERED BEFORE PRICES FROM 
450.00 


TERMINALS — SPECIAL CLEARANCE OFFER: COSSOR O!DS 
402.2 VISUAL DISPLAY UNITS. Full 64-character ASCII Keyboard 
Display area 8" x 4/2" (13 lines of 40 ch-). Data Transfer rate 120 
cpe. PRICE: £100.00. 


MAGNETIC COMPUTER TAPE 
"A" х 2400' £3.00 per reei — ^ 
' x 2400* £4.00 per reel 


Üiliers weicome — Mon 
day to Friday 9 a.m. to 5 
p.m 


x 1200' £2.50 per reel 
Film for Elliott Film Handler £5.00 per reei 


5015 A TRADEMARK OF CBS INC 


— 


LOW 


We have made it just about as comprehensive and up-to-the-minute as possible 

Thousands of items from vast ranges of semi-conductors including l.C.s to components, 
tools, accessories, technical information and diagrams are included as well as a refund 
voucher worth 40р for spending on orders list value £5 or more. SEND NOW FOR YOUR 
COPY BY RETURN It’s an investment in practical 

money-saving and reliability! 40p post paid 


50 QUADRAPHONIC DECODERS 


SQ the leading quadraphonic system, designed by CBS engineers offers not only 4 channel ambiophony from the 
* E.V. PRICE STABILIZATION POLICY FOR 1976 fast expanding range of SQ encoded discs bu! also immensely increased depth and fuliness of sound from 
standard stereo recordings too 
This 1s опе of reviewing prices every 3 months rather than trying to keep up with day by Feed 2 channels (200 1000mV as oblainable tron most pie mese ane ЕНЕР DL Eod S ESTEE 
day changes as they occur. We have in fact held prices better than we anticipated in and take 4 channels out with no overall signal level reduction On the logic enhanced decoders Volume. Front 
D ri Back. LF-RF. LB RB and Dimension controls can all be implemented by simple single gang potentiometers 
1975 Next review period starts Ар st ay Д 
need fo! exotic 4 gang units 
* E.V. DISCOUNT PLAN These state of the ап сисшіѕ used under cence from CBS аге offered їп kit form comprising first grade 
Applies to all items except the few where prices are shown NETT, 5% on orders from 1.5 com ропете en 5 паара павозка 5i кые qua AR geda г CODEC OU al 
= А resistors tal oxide lystyren уса pacitors 5% or bette 3 ; : 
10 £14.99: 10% on orders value £15 or more noise (MPS A18 О 5dB typ.) transistors used in each amplifying stage 
+ FREE POST & PACKING M1 Basic majrx decoder with fixed “10-40 blend. 10 Resisto 14 Capacitors 1 Integrated Circuit Printed 
+ FREE Circuit Board £5.90. 
in UK tor pre-paid mail orders over £2. if under there is an additional handling charge of L1 Full logic controlled decoder with wave matching’ and tror k logic for enhanced channel separation using 
15p three specially designed Integrated Circuits 24 Resistors 42 Capacitors З Integrated Circuits. Printed Circuit 
i Board. £17.20 
+ QUALITY GUARANTEE | L2 More advanced full logic decoder with variable blend’ extended frequency response. increased, front-back 


separation 43 Resistors. 44 Capacitors 3 Integrated Cucuits, 9 Transistors 6 Diodes. Printed Circuit Board £24.60. 
Allkits include IC sockets and construction notes. Prices include CBS ence tee 

Please write for further details in FREE LIST 
United Kingdom Post Free Please add 25 


AIR MAIL or £1.00 p &p SURFACE MAIL 


{\®тхсщєТ[ 


ANDOVER, HANTS SP10 3LQ 
WW—056 FOR FURTHER DETAILS 


All goods are sold on the understanding that they conform to makers specifications. No. 
rejects, seconds or sub-standard merchandise 
VAT Overseas. No VAT Please add (per ki) £2 00 p & p 


© 


ELECTROVALUE LTD 


All communications to бер! 4/ 5 

28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB 

Telephone Egham 3603. Telex 264475. Shop hours: 9-5.30 daily, 9-1 p.m. Sats 
NORTHERN BRANCH: 680 Burnage Lane. Burnage, Manchester M19-1NA 

Telephone |061) 432 4945. Shop hours. Daily 9-5.30 p.m., 9:1 p m. Sats 

іп U.S.A. you ars invited to contact ELELTRÜVALUE AMERILA. P.U. Box 437 Peterborough ННОЗ458 


Www.americanradiohistorv.com 
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20 WATTS/CHANNEL TOROIDAL T20 + 20 


Pack Price Developed from the famous Practical Wireless Texan 
Set of all low noise resistors £0.95 
Set of all small capacitors £1.50 ^ 
Set of 4 power supply capacitors £1.40 Designed by Texas engineers and published in 
Set of miscellaneous parts including a series of articles in Practical Wireless. The 
DIN sockets. fuses. fuse holders. © TEXAN was а remarkable breakthrough іп 
Se MEE DU ЕЯ (UE delivering true Hi-Fi performance at excep- 
switches £1.20 tionally low cost. Now further developed to 
Set of potentiometers and include a true Toroidal transformer, this 
selector switch £2.00 slimline integrated circuit design. based upon 
Set of all semiconductors £7.25 a single F/Glass PCB, features all the normal 
Special ToroidaliTransformer 54:33 facilities found on quality amplifiers, including 
C PC Panel 62.20 scratch and rumble filters. adaptable input 
omplete chassis work. 
hardware and brackets £4.20 selector and headphones socket. 
Preformed cabie/leads £0.40 i 
Handbook £0.25 
Teak Cabinet £4.50 


KIT PRICE £98. 95 
STILL ONLY 
t free (U.K. 
FREE TEAK case and HANDBOOK postion) 
ІНШІ КЕ 


NIRELESS WORLD AMPLIFIER DESIGNS 


Component packs for a choice of three outstanding amplifiers are stocked together with packs 
for a regulated power supply suitable for use with a pair of àny of them. Also stocked are 
packs for a very well-established pre-amplifier—the Bailey-Burrows design which features six 
inputs, a scratch and rumble filter and wide range tone controls which may be either rotary 
or slider operating. 


30W BAILEY Pk. 3R Rotary potentiometer set (Stereo) £2.00 
Pk. 1 F/Glass PCB EM Pk. 35 Slider potentiometer set (Stereo) 

Pk. 2 Resistors. capacitors. pots F2. {with knobs) £2.70 
Pk. 3 Semiconductor set 


20W LINSLEY-HOOD STUART TAPE RECORDER 
Pk. 1 F/Glass PCB : x o 
Pk. 2 Resistors. capacitors. pots ё А set of three printed-circuit boards has been 


Pk. 3 Semiconductor set prepared for the stereo integrated circuit 
version of this high-performance Wireless 

60V REGULATED POWER SUPPLY World published design. 

Pk. 1 F/Glass PCB : £0.85 ТААР Рк. 1 Replay amplifier F/Glass PCB £1.10 

Pk. 2 Resistors, capacitors, pots £195 TRRC Pk. 1 Record amp /meter drive cct. 

Pk. 3 Semiconductor set £3 10 F/Glass PCB £1.70 

BAILEY-BURROWS PRE-AMP ё TROS Pk. 1 Bias/erase/stabilizer cct. 

Pk. 1 F/Glass РСВ (Stereo) £2.35 F/Glass PCB £1.20 

Pk. 2 Resistors. capacitors. pre-sets. : For details of component packs for this design 

transistors (Stereo) t6 10 please write for free list. 


ACTIVE FILTER CROSSOVER 


Ап essential and critical component in a high-quality speaker system is the crossover unit convention- 
ally comprising of a series of passive networks which unfortunately, though introducing reactive 
impedances between the amplifier and the speakers. result in the loss of the advantage of high 
amplifier damping factor and renders the speakers prone to overshoots and resonances. Ап elegant 
solution to this problem, described by D. C. Read in Wireless World, involves the use of a series 
of active filters splitting the output of the pre-amplifier into three channels, of closely defined band- 
width. each of which is fed to the appropriate speaker by its own power amplifier. A design for a. 
suitable 20-watt amplifier, based on a proven Texas circuit. was also described by Mr Read. The 
printed-circuit board for this has been designed such that three amplifiers may be stacked and 
mounted together on a common heat sink to achieve a conveniently compact module. 


ACTIVE FILTER READ/TEXAS 20w amp. POWER SUPPLY 


Pack Pack FOR 20W/CHANNEL STEREO 
1 Fibreglass РСВ (accommo- 1 Fibreglass РСВ £0.70 SYSTEM 

date$ all filters for one 2 Set of resistors. capaci- 

channel) ў tors pre-sets (not includ- Pack 

Set of pre-sets. solid ing О/Р coupling capa- | Fibreglass PCB £0.60 

tantalum capacitors, 296 citors) £1.10 2 Setof rectifiers. zener 

metal oxide resistors, 2% 3 Зе of semiconductors £2.40 diode. capacitors, fuses. 

polystyrene capacitors £4.20 6 off each pack required for stereo fuse holders £2.60 
3 Set of semiconductors £2.65 system Toroidal transformer £4.95 
2 off each pack required for stereo 4 Special heat sink as- 
system sembly for set of 3 

amplifiers £0.85 
5 Set of 3 O/P coupling 

SUITABLE ALSO FOR FEEDING _capacitors £1.00 MORE KITS 
ANY OF OUR HIGH-POWER 2 off packs 4, 5 required for 
DESIGNS Stere SUED ON PAGE 115 
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ELECTRONICS 


AND NOW OUR NEW 


T30 + 30 
30 WATT VERSION! 


Тһе Т20+ 20. already a development from the very 
successful Texan, has been developed sull further to include 
all the improvements suggested in the PW July 1975 
follow-up articie and our new model offers RF interference 
filters, tape monitor facility and ап additional 10 
watts / channel of power. 


Pack Price 
Set of all low noise resistors £1.05 
Set of all small capacitors £2.10 
Set of 4 power Supply capacitors — £2.05 
Set of miscellaneous parts including 

DIN sockets fuses fuse holders 

control knobs etc f190 
Set of slide and push button 

Switches е1 20 
Set of potentiometers and 

selector switch Ғ2 00 
Set of al! semiconductors £7.75 
Special Toroidal Transformer £6 80 
Fibreglass PC Panel £2.90 
Complete chassis work y 

hardware and brackets £4.80 
Preformed cable eads £0.40 
Handbook (free with complete kit). £0.25. 
Teak Cabinet £4.50 


FULL KIT (WITH FREE 
TEAK CASE) ONLY £32.95 


SEMICONDUCTORS 


as used in our range of 
quality amphfiers 


`2м699 B BFY51 
2М1613 . BFY52 
2N1711 . CA3046 
2N29266 ) LP1186 
2N3055 ү MC1310 
2N3442 20. MC1351 
2N3711 . MFC4010 
2N3904 2 MJ481 
2N3906 . MJ491 
2N4062 % MJE521 
2N4302 . £0. МРЅА05 
295087 , MPSA12 
2N5210 Қ МР5А14 
285457 . MPSA55 
2N5459 5 МР5А65 
2М5461 d МР5А66 
2N5830 £l MPSUO5 
40361 . Қ МР5055 
40362 SBA750A 
ВС107 51301 
ВС108 513045 
8С109% 5М72741Р 
5М72748Р £ 
BC125 Г11209 
BC126 TIP29A 
BC182 TIP30A 
BC212 ТІР29С 
BC182K ТІРЗОС 
BC212K ТІРАЛА 
BC182L TIP42A 
Bc184L . Т\Р 418 
BC2i2L Ё ТІР428 
BC214L 
BCY72 
BD529 
BD530 
BDY56 
BF257 , FM4 £0 
BF259 , SFG107MA 
BFR39 £2 
BFR79 


V.A.T. Please add 25%" 
to all U.K. orders 


8888832223952 


= epee 
момомоломооо 


(*or at current rate if changed) 


U.K. GRDERS — Post free (mail order only) 


SECURICOR DELIVERY —for this optional 
service (Mainland only) add £2.50 V.A.T. inc. per 
kit 

OVERSEAS— Postage at cost + 50p 

Special packing, hardling (remittance in 
sterling please) 


Dept. WW3 


POWERTRAN ELECTRONICS 


PORTWAY INDUSTRIAL ESTATE 
ANDOVER, HANTS SP10 3NN 
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High дчаһїу competitively priced Knobs іп production 
quantities only. Min. order 1000 Pcs of any one of 266 types! 


KNOB САТ.: WW124 FOR 
FURTHER DETAILS 


We can now offer a range of 
Mini and Micro Motors with 
ог without gear heads for 
AC and DC option 


MOTORISED ZOOM 
LENSES FOR TV & CCTV 
USE 


DC pulse driven Turntable 

Units of especially high 

performance. E 
25: 9” 

МОК CAT.: WW125 FOR 
FURTHER DETAILS 


ENVIRONMENTAL TEST 
EQUIPMENT 


A Standard Range offering 
the following facilities: 


High temperatures to 5009 C 
Low temperatures to —75° С 


Humidity Cycling 


Thermal Shock 
Vibration 


Pressure Cycling 
Sand and Dust exp. 
Corrosive Gas exp. 
Explosion Test 


Also embraced in 
the range of 
manufacture are: 


VACUUM DRYING EQUIPMENT 


HYPERBARIC OXYGEN SURGERY 
CHAMBERS 


TABAI INFO.: WW126 FOR 
FURTHER DETAILS 


SPECIALIST STOCKISTS OF SERVOMOTORS, SYNCHROS, TEST EQUIPMENT, METERS AND CONNECTORS 


ervo 2nd С Sales Pid 


24 HIGH ST., LYDD, KENT TN29 9AJ. Tel. Lydd 20252 (STD' 0679) VAT No. 


«Established 1953: 


201-1296-23. TELEX 965265 


LEMANIA AIRCREW 
CHRONOGRAPHS 


Stainless steel case with screw back. luminous 
hands and markings Onefitth sec sweep hand 
controlled and independently of main movement 
by press to start Stop and return to zero button 
154ewel movement Many of these watches are 
85 new but all have been completely overhauled 
and checked for accuracy Fitted strap White face 
£18.80. Black face £19.75 inc Р &P 


GS WATCHES 


АП with brushed stainless steel case with screw 
back and black faces Manufactured by TIMOR, 
ETERNA LEMANIA, VERTEX RECORD, СУМА, 
etc, to a standard specification Completely 
overhauled Fitted strap £9.05 (пс P&P) We 
also have limited quantities of these watches by 
BUREN. HAMILTON and IWC at £15.30 inc 
P&P SMITHS GS watch with sweep second 
hand £9.25 inc P.&P 8 VAT. AM watches: 
inspection against remittance. 


LEMANIA STOPWATCHES fitted with one red and one 
black sweep hands independently controlled enabling elapsed 
periods forming part of the main period to be measured 
separately without stopping the measurement of the main time 
period. Absolutely mint Condition but cleaned and checked. 
£15 inc P.&P. & VAT. 


1/10 SEC. STOPWATCHES, overhauled, £6.50 (inc. P.&P. 
& УАТ). 

1/100 SEC. STOPWATCHES, 0-6 sec., £8.50 (пс P.&P 
& VAT). 

CAMBRIDGE INST. MIRROR GALVOS, 4.50 ohm. £10 
(inc. P.&P 8 VAT). 

500-WATT CW TRANSMITTERS, 1.5 to 26MHz. Р.О А 
HEAVY DUTY FLEXIBLE POWER CABLES, Type A 2 core 
each 750A 440 VAC Type 8 4 core each 200A 440 VAC 100 
ft lengths ` 


REED SWITCH INSERTS 


CE 


Overall length 1 85in. (Body length 1 1in ) Diameter O 141п to switch up 
to 500mA or 250vDC Gold clad contacts 74р per doz £4.15 per 100 
£29.65 per 1.000 All carnage paid U.K 

Operating Coils for 1 2v supply to accept up to four Standard reeds £2.50 
рег doz £12.60 per 100 All carriage paid U.K 

Heavy duty type. (Body length 2n ) Diameter О 22in. to switch up to ТА 
at up to 250vAC Gold clad contacts £1.45 per doz £6.95 per 100. 
£52.00 per 1.000 Changeovar Haavy Ошу type £2.80 рег doz All 
carriage paid U К 

Magnets for HD reeds £1.50 рег doz А few coils available for НО reeds 


RELAYS, HYDRAULIC AND ELECTRIC 
ACTUATORS, POWER SUPPLIES, ELEC- 
TRONIC COMPONENTS ESPECIALLY 
TANTALUM CAPACITORS, METAL 
OXIDE RESISTORS, TRIMPOTS, FANS, 
MULTIWAY CABLES, RECORDERS, 
CONVERTERS, INVERTERS, AIRCRAFT 
INSTRUMENTS, MAINS STABILISERS, 
Etc. 


wm SYNCHROS 


AND 


SERVOMOTORS 


EX STOCK 


OVER 300,000 RF AND 
MULTIWAY CONNECTORS 
IN STOCK. TELEX YOUR 
REQUIREMENTS NOW! 


Institution of Electronics, University of Edinburgh, 16-18 March 1976 
IEA-Electrex 1976 National Exhibition Centre, Birmingham, 3-7 May 1976 
Leetronex 1976, Leeds University, 29-30 June, 1 July, 1976 


Tickets free on receipt of SAE (1 for each Exhibition please) 


FORTHCOMING 
EXHIBITIONS 
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LABORATORY 
ТҮРЕ $Е65Е 


TYPE TAD 


Dm: 48 6 B5 18 19 
и 1 x x x x 
та & 50 70 16 10 
50А £373 £3.91 £4.10 £5.00 £5.55 
DOLA £344 £351 £382 £4.72 £542 
1тА {337 £354 £3.74 £4.63 £533 
10C {340 £259 E377 £4.67 £5.38 
SAC £357 £376 £394 44 £5.40 


VU METERS AVAIL. 


JOOvAC £3.49 


VU METERS AVAIL. 


FOR YOUR PRODUCTION REQUIREMENTS USE 
ALPS PANEL METERS 


Substantial quantity discounts to manufacturers 
Remember! We are the sole importers! 


€ 64 
Ты Ша V 
“Ж h, 
N v 


NEW ADDITIONS to our range of 
PANEL METERS available at present only 
in MANUFACTURING QUANTITIE 


SE45 64 x 52mm ип 
5Е52 80 x 60mm 
SE65 100 x 80mm 
SE85 120 x 100 mm 


5045 
5055 
5065 


69 х 53тт 

87 х 63тт 
105 х 77тт 
Above meter forms are for moving coil movements only 
and may house S-meter and VU-meter instruments. 


ENGINE TEST EQUIPMENT 


SERVO AUTOTESTER Мо. 1. 0-32 & О 16v. 0-80 A-DC & О 20K 
Ohms. dwell angle and speed for 4, 6 & 8 сүс engines and EH T SEC 
VOLTS A substitute capacitor is incorporated Sie 26 5 х 14 х 16 5cm 
wt 3.25Kg. With handbook £30.37 inc РАР & VAT 

SERVO AUTOTESTER No. 2. О-16у. О 80A dweil angle and speed for 
4,6 & 8 сус engines Sue 16 x 9 5 x 65cm Wt. 0.45Kg With instns. 
£11.15 inc P&P & VAT 

SERVO AUTOTESTER No. 3. Simultaneously on separate meters O-16v 
& 080A Sue 17 х 10 X 7 cm Wt 045Kg Price £9.78 inc P &P. & 
VAT 

SERVO AUTOTESTER No. 4. Dwell angle and engine speed Hand held 
mst Size 14 X 8 X Sem Wt 026Kg Price £6.35 inc РАР & VAT 


MULTIRANGE TEST METERS & 
LOW-PRICE INDICATORS AND 
PANEL METERS AVAILABLE WITH 
PERSONALISED SCALES 


METERS CAT.: WW127 FOR FURTHER 
DETAILS 
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TRANSFORMERS 
ALL EX-STOCK — SAME-DAY DESPATCH 


MAINS ISOLATING үт во, 12 and/or 24-VOLT 


PRI 120/240V SEC 120/ 240v PRIMARY 220-240 VOLTS 
CENTRE TAPPED AND SCREENED | Ref. AMPS ^ РАР” 
Ref. P&P No. 24у р 


1 
No 

қ | 111 0 28 
m 2E 

Price Price 150 72 

VALVES Type Each (p) Type Each (p 72 
Type Price (p) 8C1258 15 R20088 £2.0 5 85 
DY87 300 ВС132 R20108 £2.00 : А аз 
D YBO2 300 8С135 RCA16334 80 А . zu 
ЕСС82 280 | 8С137 RCA16335 80 | oM 
EF80 295 | 8С138 TIP31A 57 } | Hn 
EF183 345 8С142 TIP32A 67 і 20. ehe 
EF184 345 | ВС143 ТІРАТА 67 5 


159 СЕ 
EH90 35 5 8С147 ТІР42А 80 30 VOLT RANGE 


5115 or 240 sec only 
РС900 245: USCITA CAES SEC. TAPS 0:12-15-20-25-30У 
et 


55 ——— dc anre 
РСС89 300 | ВС148 DIODES 50 VOLT RANGE 
PCC189 410 BC149 BA115 7 


SEC. TAPS 0-19-25-33-40-50V 5 Же 
8C153 BA145 14 Amps. € P&P No: B 
РСЕВО 315 112 
ВС154 ВА148 19 П 
PCF86 39 0 102 2.71 79 
ВС157 BA154/201 
PCFBO! 420 | 9¢158 | 8Y126 103 3.55 3 
PCF802 40 0 ТЭ MAE 104 495 20 
PCL82 390 BC173 105 6.10 21 
РСС84 390 БОЛОАВ BY199 106 7.98 51 
PCLB85 44.5 SC IDE BY206 107 12.71 | Cano 
PCL86 410 BETBAU BY238 118 13.63 88 
PFL200 59.5 | 


ОА90 119 17.75 89 
BC187 
PL36 55.5 BC214L OA202 


PL84 250 ІМ60/ОА91 60 VOLT RANGE AUTO TRANSFORMERS 
PL504 Basel geass IN914 SEC. TAPS 0-24.30-40-48-60V PE VANS TIE Taps 
PL508 67.0 8D124 1N4002 Ref. amps € P&P | ‚ (Watts) 
PL519 £120 | 8D131 INTEGRATED \ PNIS 20 
PY88 355 80132 CIRCUITS 248 
PY800 330 80150 3.68 
PY500A 85.0 BD235 | Type 5.33 

8D237 ETTR6016 7.90 


SEMI 
CONDUCTORS 8DX32 MC1351P 9.19 
Price BF115 SN76003N 10.24 


SN76013N 12.07 
nm Bs d Har SN76013ND 15.75 
AC i | S SN76023ND 20.28 
АС141К 


AC142K 25 BF179 EUM 
АС151 201 | ЕЕРІ80 $М76532М 
АС154 18: LB ENS] SN76660N 
AC155 18 BF184 


2ч 

5 

0 E 58 
2 А 58 
4 
6 
8 


20 00р ом 
соооооооо 


0-115-210-240 1.75 
0-115-210-240 3.05 
0-115-210-220-240 4.33 
6.11 

9.36 

14.36 

19.02 

25.41 

36.84 


осольокю-о 


осооооооосоо 


N 


» £ 
HIGH VOLTAGE 9 - 1.62 
MAINS ISOLATING - - 1.93 
PRI 200/220 OR 400/440 ES: 1:52 
$ЕС 100/120 ОН 200/240 -У, U- B 
АС156 20 | BEI8S Mp 500500 289.08. 2.02 
А126 ТЕЗІ ТАТЫ Ур REP | 200. 200 2.15. 0-15 1:56 
AC187 19 ВЕ196 ТВА120А$ 60 243 300. 300 ; 203 
АС187К 24 BF197 ТВА12050 350 247 700196) 2012: 238 
АС188 17 Бы? ТВА4800 1000 250 laia $i 3.63 
Ae 20 BF200 ТВА5200 ‚2000 252 3 


к= н 500. 500 2-15- . 3.15 
AD149 40 | BF218 TBAb4OQ ON SITE TOOL 204 ЛАЛА 215-27, 0-15-27 .4.14 
AD161 38 BF224 ТВ А5500 ISOLATORS 500 2. 15, 20 24,30 1.97. 
AD162. 38 | 8F258 240vto 110v (To 853535) |7777 
AF114 24 8F336 


T8A560CQ Rel. МА t 
AF115 BF337 ТВА800 277 500 2996 | CASED AUTO. TRANSFORMERS 
AF116 


ТВА9200 | 240v mains lead input and USA 2-ріп outlets 
BF355 278 750 34.47 4 

AES der Teagecg AL ео o 
AES BFY5O ТСА2700 280 1500 41.55 227. р 

АЕ139 BFY52 


EHT MULTIPLIERS P&P BRS 500V.A £10.97, P&P Е1 25р Ref. 67W 

AF178 BSY52 (BRC) "Price E + Send tor details | 28007A £28.71 BFS ке TA 
AF180 BT106 rice Eac BRIDGE HIGH QLALITY MODULES 

AF239 80108: > i $4070 RECTIFIERS 3 war RMS Amplifisr £2.30 

50 5 wat! RMS Amplifiar £2.65 

БО Eres 2TQ 950мк2 15002 100v ТО watt RMS Атрініег £2.95 


1 25 watt RMS Amplifier £3.95 
8С108 КИБЕР 3 RI) TY тори ; Pre-Amp for 3-5-10-v (new) £6.50 


3 Pre-Amp for 25w £13.50. 
BC109C 0C72 (23 hens £2.00 2905 Power Supplies for 3-5-10w £1.20 
8C113 EE 400v 


Power Supplies for 25w £3.00 
8C116A 600v 


Тгапвізгтег for 3w £1.90 
БО ЕНТ MULTIPLIERS COLOUR 500v 10А PM7AB 


VAT 2596 
11ТА2 СЕС 2110 £4.85 


ransformer for 5-10w £2.30 
Price £2.35 
T 


Transtormer for 25w £2.60 
ype Each P&P 15р VAT 25% P&P Amps / Pre-Amps / Рсууег Supplies 18p 
11ТАО ITT СУС 1,2&3 £4.50 ш 
— = тыш 
PRICE 
QUALITY 


P&P T-ansformers 37p 
ITN GEC Sobel! £4 50 
SERVICE 


COMBINED 
-PRECISION 
COMPONENTS 
(PRESTON)LTD 
Department W. 
194 -200 North Rd, 
PrestonPR1 1YP 
Tel: 55034 
Telex:677122. 


11TAM Philips G8 £4 50 
11T8D Philips 550 £4 БО 
3TCW Pye 691/693 £3.50 
1TH Decca 30 Series £4.50 
11TAQ Decca Bradford £4 50 
3TCU Thorn 3000/3500 £5.00 
11НАА Thorn 8000 £190 
11HAB Thorn 8500 £4.25 


NeW тоснівл Tuses 


with 12 months іп service guarantee 


19: A49-191X equivalents 

A49-192 and A49-120X £48 95 
20” 510DJB22 equivalent 

A51.110X £50.75 
22” A56/120X £54.25 


PRICES SUBJECT TO 25% V.A T. 
All goods subject to settlement 
discount of 5% 7 days and 2% 
monthly 

No postage Charges or minimum 
order values 

Write or phone for full details now 


CARTRIDGE CONVERTER 


METERS 


AVOB Mk. 5 £55.88 
AVO72 €21.72 


P&P t1 ТО VAT 8% 


NEW STEREO 30 
Complete chassis, inc. 7 + 7w rms amps. pre-amp 
power supply, front ргпеі, knobs (needs mains 
trans) £15.75. Mains trans. £2.45. Teak 
veneered cab. £3.65. P&P BBp. VAT 2596 


STEREO F.M. TUNER 
4 Pre-selected stations 
Supply 20-30v 90Ma Max 
£19.95 P&P 25p VAT 2596 


POWER UNITS 
СС12-05. Output switched 
3-4-5-6-7 5-9-12v at Б00тА 
£4.08. P&P 40p VAT 896 


MAGNETIC TO 
CERAMIC 


ANTEX SOLOERING IRONS 
15W £2.68. 8W £2.45. 25W £2.26. 
Soidenng гоп kit £3.61 б 
Stand for above £1.13. P&P 25р VAT 8% 


VAT 2596 | 


BSR MINI-DECK 
4-speed autochanger £6.00. 


P&P 51р VAT 25% 


3, THE MINORI 


PLEASE 200 VAT AFTER P&P 
ELECTROSIL AND SEMICONDUCTOR 
STOCKISTS AUDI? ACCESSORIES & BARGAIN 
PAKS. CALLERS WELCOME (MON.-FRI.) OR 
SEND STAMP FOR LISTS 


Barrie Electronics Ltd. 


ES,LONDON EC3N 1BJ 


TELEPHONE: 01-488 331 


NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST. 


WW —092 FOR FURTHER DETAILS 


WWw.americanradiohistorv.com 
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BENTLEY ACOUSTIC 
CORPORATION LTD. 


7A GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX. Tel. 6743 К | cn 60| ОРА 1.10 
ALL PRICES SHOWN INCLUDE V.A.T. 90У09/10 


210 

082 045 12AV8 020) 30PAMR 1.05 262, 

0.55 н 12АХТ &39| 30P12 080, ЭРЕ ULM 

0.65 12АҮТ @%4] 3P4 088 
I2BAS 651 | 30P19 0.88 
12ВЕ8 € | 30P16 043 
12ВН7 458 | 30P18 
12BY7 0.85 | '30PLI 
DE] 351,| 30PLI2 
| 1255GT &39'| 30PL13 
I27GT 629 | 30PL14 
12k5 117 | 30PLIS 
12K7GT 058 | 3543 
12K8 9045) 35С5 
12Q7GT ase | 3505 
I2SA7GT | 35L6GT 

эле | 3554 

6.50 | 3523 


QV03/12 1.76 
Qv04/77 117 


МАТ101 85: 
МАТ12 650 
| ОА 016 
ў ү ү i Ў | . ОА10 

SSKIGT б ў ї | 7 : OA47 013 
6U4GT | ` у 


Биз à "PEN2S 100 ў ы ; 026 к2 


РЕМ45 1.00 an 
PEN45DD 17 0. 257 4812 

1.00 5 028 
PEN46 460 6.16 
PEN453DD . 612 
012 


12587 &75| 77 

14H7 864| 85A2 
1457 110} 85A3 
18 L17| 90AG 


19А05 $45| oocG 8 : PENA4 in 


9.59 
0.60 
0.59 
115 
0.75 
117 
0.80 
6.25 
0.70 
9.70 
9.76 
9.50 
4» 
9.49 
9-30 
670 
ons 
0% 
0.75 
„з 
0.60 
453 
647 
0.85 
979 
0.47 
0.82 
0.75 
0.75 


ом 


INCLUDE 
V.A.T. 
NOTHING 
EXTRA 
TO 
PAY 


TIRATE 
ЕЕ БЕББЕБЕРЕЕЕБЕБЕ 


MATCHED TRANSISTOR SETS 

LP15 (AC113, ACI54, АС157, AA120), 68р per pack. 
1/OC81D and 2/OC81. 55р. 

1/ОС44 and 2/ОС45, 55р. 

1/OC82D and 2/OC82, 62р. Set of 3/OC83, 84р. 

1 watt Zenners, 2.4у.. 2.7v.. 3v.. 3.6v.. 4.3v., 4.7v.. 5.1v.. 


| 1N1124A 0.88 
13v., 15v., 16v., 18v., 20v.. 24v.. 30v., 23р each. 


0.75 | АС2РЕМ 1.17 1N4744A 0.18 


1.10) AC2PENDD 

110 1.08 

К Ei AC6/PEN 
0.60 


в АС (REND): 


АП goods are unused and subject to the manufacturers’ guarantee. Business hours Mon.-Fri. 9.5.30 
p.m. Closed 1-2 p.m. %; 

Terms of business. Cash or cheque with order. Despatch charges: — Orders below £10 іп value, add 
25p for post and packing. Orders over £10 post and packing free of charge. All orders cleared same day. 
Any parcel insured against damage in transit for 5p extra per parcel. Conditions of sale available cn 
request. Many others in stock 100 numerous to list. Please enclose S.A.E. for reply to any enquiries. 


Dr: AC/THI 100 
0.76] ALGO 247 


ОТАР! DP-4050 
CASSETTE, COPIER 


Ё х Ideal for one copy 
Fully modular elec x or ten thousand 
tronics using plug- 77 Eight times сору 
in PCB's through speed. foolproof 


ПАМ 805 (GTRACK) 
MASTER RECORDER 


out Separate sync 
and replay amps 
give identical 
levels. Switchable 
VU's with slow 
decay. Individual 
oscillator for each 
channel Dolby A 
Switching. facility 
Comprehensive 
facilities include 
sync on all chan- 
nels, servo con- 
trolled capstan 
modularelectron 
ics, variable speed 
optional), relay 
solenoid operation 
Compact presenta- 
tion for easy porta 
bility 


£1 790 aS VAT Full console optional extra · 
Compatible 8-output Mixer available 


£1260 + VAT 


industrial Tape Applications 


Operation for non 
skilled personnel, 
modular construc- 
поп, servo-con- 
trolled direct cap 
stan drive 


Immediate delivery 


* x 3 


THESE ITEMS ARE INDUSTRIAL PRO- 
DUCTS AND SUBJECT TO 896 VAT 


5 Pratt Street, London NW1 OAE 


| VAN Telephone: 01-485 6162. Telex: 21879 


WW — 132 FOR FURTHER DETAILS 
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HIGH-BRIGHTNESS L.E.D.s 


-200" dia. .125"' dia. 


ш] e— 


PB100 10 1С cap breadboard ки. 4.5 х 6.0 хі 3" #17-45 SN74HOS 0. 0.36 0.33 SN74H62 £05053 = REO ED 209 = RED 
РВ101 10 14-0ІР сар. S.way post. 940 solderiess 61% SN74H08 0.40 0.39 0.37 SN74H71 ; ЕО5053Ү = YELLOW ED 209ү = YELLOW 
tie points, 5.8 x 4.6” s SN74H10 0. 0.35 0.33 SN74H72 E Е050536 = GREEN ED 209 6 = GREEN 
РВ102 12 14-DIP cap. like РВ101 with 1.240 їе г.а SN74H11 0. 0.35 0.33 SN74H73 Д Е050530 - ORANGE ОС-1 = CLIP FOR ED5053 
ponts, 70 x 4,5" 20 SN74H20 0.36 0.35 0.33 SN74H74 
РВ103 24 14-DIP cap. 4 5-мау posts. 2.250 пе EAE SN74H21 0. 0.35 0.33 SN74H76 
points. 6.0 x 90" 9 SN74H22 i 0.35 0.33 SN7AH101 


PB104 32 14.0IP cap. 3.060 solderless tie points. ^ SN74H30 0.36 035 0.33 SN74H102 0. STA N DA R D 
80x9.76" £69.80 SN74H40 0. 0.35 0.33 SN74H103 1. 
SN74H50 0.36 0.35 0.33 SN74H106 


LOGIC MONITOR PROTO-CLIP à; M i C R о SYSTE M S 


Simul ly dispia For power On/hands off 
imultaneously displays г powe LOW-POWER WIRELESS WORLD us Se ee 


stauc and dynamic logic signal tracing Bring IC 
states of DTL, TTL. HTL or leads up from PC board | TTL COM2502 6.60 15.30 £4.62 


CMOS DIP ІС Pocketsize <и”асе for last trouble 025 TELETEXT COM2502P £4.65 £3.95 £3.50 


| 59.95. 5һоов ы 
aa eee Ө о ез го @ SN7400 933 COM2017 £7.05 £6 00 £5.00 
0:37 DECODER CO^^2017P £4.75 £4.15 £3.75 
0.37 Сом2502н £12.80 £11.25 £10.30 


PCt6 16рп — £3.40 SN74L02 
93) 1024-bit Static COM2017H £12.80 £1125 £10.30 


NEW PRODUCTS HIGH-SPEED SN74H51 


SN74H52 

TTL SN74H53 

PROTO BOARDS 25 100% SN74H54 
Build & test circuns as fast as you think] 4 зман i 0:53 030 SoHE 
SN74HO4 қ 0.37 034 SN74H61 


600099009 
Q0 Q Ww о ш) w Q0 шш 
отоооооо о о 


РІ 
OOS 


5м74103 
0.37 COM2601 £16.40 £14.25 £13.15 


SN74LO4 
1.58 N-Channel Ram COM5016 £6.70 £6.15 £5.60 


SOCKETS & BUS STRIPS SN74L10 
Plug-in, wire. test, madity or expand without patch SN74L26 
S Type 2602 B | KR2376-ST £11.50 £9.20 £8.19 


IDE solder. Snap together 10 form breadboard SN ds 

PN/Description — Holata e Price Un. 0:77 (1000 пз) квестах eM 2220 во 
ба g8” 62" T 16-pin Moulded Dip NMX5010 £6.70 £6.15 £5.55 
1.58 
Socket 50" 94 £8.75 £2.75 each 
01478 Bus " $0" 16 £2.00 


Socket 65" 62" 118 £10.90 SN74L90 
01598 Bus 65” 62" 20 £2.20 5м74193 
FM * 38" 70 РА WAVEFORM GENERATOR КІТ5 INTERFACE 


QT358 Bus 38 12 £1.75 | MODULES 


07185 Here's a highly versatile instrument at Instr Amp.. Bipolar input £18.98 
Secor : 36 £4:15 a fraction of the cost of conventional шода р Ато ed ien £31.90 
Socket 24 £3.30 XR-205K unit. Kit includes two XR205 IC's CY1020 Instr. Amp.. FET Inpu £22.00} 
ores sena ia Б £228 £12.30 ага & applications. PC board (etched EMI Pai Amps ЕТІНЕ 631150 
0175 5 12% 14 62.65 А dniled Seedy. ог assembly) апд CY1021A insi Amp. FET input £38.50 
оске! detailed instructions CY2137 DAC. 10 Bit, Low Drift " £30.80 
CY2218 РАС 12 Ви. 2 Quad Multiplying £96.80: 
€v2237 ОАС 12 Bit. Low Dritt £46.20 
7400 Series TTL KY2735 DAC. 4 Digit BCD. Low Cosi £57.75 
2 “Ge The Function Generator Kit features sine. triangle .CY3035 ACD, 8 Bit, Sect. Counting. Low Cost £52.75 
= and square wave. THO 05% тур. AM/FM CY3635 АОС. 3 Digit BCD. Sect. Count. Low Cost £77.55 
SN7494 0.48 0.45 и. ^ capability. 
EDEN > XR-2206KA FUNCTION GENERATOR KIT - 
5 К ; £11.50 
SNIASE P 653; 20: Includes monolithic function generator IC. PC C-MOS Types 
SNT4100 8 1:30 " board, and assembly instruction manual 
EAD HUMERIS із XR-2206KB FUNCTION GENERATOR KIT 4030AE 
SN74107 0. 029 0. Жететін £16.00 4000AE 4033AE 
? d х ‘кет Same аз XR-2206KA above апд includes 4001AE 4035AE 


5М74109 Қ 0.97 
$М741 10 . 0.50 componens е КО pear AE doi 


5М74111 0.81 080 0. 4004АЕ TORRE 
SN74114 1. 0.97 0. 4006AE 
SN74115 1. 0.97 0. PICO-PAC 4007AE 4043AE 
SN ATARI A » THE SMALLEST 4008AE 4044AE 
$N74122 QA бат 0. REGULATED 1 4009AE 4047AE 
5Һ74123 0. 0.58 0. AC/DC POWER 4010AE 4048AE 
5Һ74125 0. 0.65 0. SUPPLY EVER! 4011AE 4049AE 
ENTIA P 970 f Only 1 70" x 100 4012AE 4050AE 
41 р M С x 0.85”, output pre- 4051 
ій zio zos 2 cet 2594, 9 modes KE 4082AE 
N 5 n А 
SN74140 2. 245 2. 615.00 each 4015AE ORAL 
SN74141 0. 0.70 0. 4016AE A 
SN74145 1. 3:30 91. 056АЕ 
4017AE 4 
ӛнгаг47 298 290 2. PREMIUM QUALITY о ав 4060AE 
5474150 4.35 1.30 1. 4019AE 4066AE 
5N74151 0.68 0.62 0. COMPONENTS 4020AE A ORAE 
SN74152 1. 1.50 1. i i 4021AE A 
5474153 0.68 0.62 0. We ve been buying enc asling 4022AE 4076AE 
SN74154 2 1.50 top quality components for 4081AE 
SN74155 0. 0.62 nearly ten years. We handie only rj ; ] 4023AE Е А 
SN74156 0.68 0.62 original parts, from the world's 4024AE AS ОАР 
SN74157 0.90 0.85 leading manufacturers and our ) 4025AE 4516AE 
SN T4158; 0. pr ve customers include some of the 4026AE 1. . Б 491 BAE 
largest and most 4027AE 9. < 4 22025 


SN74160 X 0.90 

5М74161 E 0.90 

N74] quality-conscious companies. 4028AE 0. е 4901AE 
4029AE 0. ін 4911AE 
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07475 SN74195 


aT 
EE 


:5м7400 
SN7401 
SN7402 
SN7403 
SN7404 
SN7405 
SN7406 
SN7407 
5м7408 
5м7409 
5м7410 
SN7411 
SN7412 
SN7413 
SN7414 
SN7415 
SN7416 
SN/417 
5М7420 
SN7421 
SN7422 
SN7423 
SN7425 
SN7426 
SN7427 
587428 
SN7430 
SN7432 
5М7433 
SN7437 
SN7438 
SN7439 
SN7440 
SN7441 
SN7442 
SN7443 
SN7444 
SN7445 
SN7446 
SN7447 
SN7448 
SN7450 
SN7451 
5м7453 
547454 
577455 
SN7460 
5м7462 
SN7464 
SN7465 
SN7470 
SN7471 
SN7472 
SN7473 
SN7474 
SN7475 
SN7476 
SN7478 
SN7480 
SN7481 
SN7482 
5м7483 
SN7484 
SN7485 
SN7486 
SN7488 
5м7490 
5М7491 
$N7492 
5м7493 
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SN74162 £ 0.90 
SN74163 0. 0.90 
SN74164 1. 1.55 
SN74165 1. 1.55 
5М74166 1.30 
5М74170 s 2.30 
SN74173 1. 1.60 
5М74174 > 1.10 
SN74175 0. 0.90 
SN74176 2 1.05 
SN74177 Е 1.05 
5м74180 d 1.05 
SN74181 f 3.45 
SN74182 : 1.05 
SN74184 2 1.55 
SN74185 T 2.25 
SN74188 n 4.85 
SN74190 - 1.70 
SN74191 ў 1.65 
$N74192 Ж 1.05 
5м74193 б 1.05 
5м74194 д 1.05 
5974195 R 0.85 
SN74196 d 1.00 
5874197 1.00 
5874198 2.00 
5874199 2.00 
5474200 5.95 
5874221 1.75 
5874251 1.75 
574278 2.90 
5м74279 E 1.15 
SN74293 0.95 
SN74298 2 2.55 
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ADTECH REGULATED POWER 
SU PPLIES Vesp vi Prices 


RED BARON SERIES: 5 to. 28У/0.8 to 3.0 Amps. 
APS5-3 
APS12-1.6 
APS 15-1.5 
APS 24-1 


"o 
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100-YEAR j 288. ч 
CALENDAR “е 


88889392 


әзоосо: 


Solar cells draw power from the sun (10 to 15 minutes per day) or from 
ambient light (slightly longer) to keep batteries fully charged Batteries 
operate up to 10 years. LSI creustry is orogrammed to provide a, 
calendar to the year 2100. automatically adjusting for 30 and 31 day 
months, even leap years. Automatic brightness control adjusts LED for 
. P Nf t rfect viewing even in outdoors Shows minutes and hours, Counts out 

ES and S Series ШЕ L also Mab or Mic the date Easily adjusts to reset hour or date without 
affecung calendar. Shock and water resistant. Accurate to 5 seconds per 


available month Pace: £298.50 each. 
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| 


All goods new, to full manufacturers spec. No substandard parts sold 
Visitors welcome, by appointment. Colleges, Govt. and Account orders 
welcomed 


TERMS: Non-Account Customers, Cash with Order. Standard P&P 
50p. Please add VAT to overall total. 


RAaSTRA ELECTRONICS LTD. 


275-281 King Street. Hammersmith . London W6 9МЕ. Tel. 01-748 3143/2960 . Telex 24443 
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TRANSFORMERS 


CASED TRANSFORMERS 
Housed in smart resin costed steel cases with 3 core 30 VOLTS 


power саме and өшін! sockel, fused primary winding. PRIMARY 200/240¥ BRIDGE RECTI FIERS 


NEW! zm 

tsolation types ars fitted with 3-pin oullel sockels and SECONDARY 12. 15. 20. 24. 30Y А M 

are йш with 110 velt or 240 чон ири Please e AMPS Ў ОМЕАМБ 84 FOU AME, Api PANEL METERS 
ине}. Auto types аге fitted with 2-pin flat style £ 826 200P!V 058 2" 4" 
sockets up to 500 VA. 3-pin seckets trom 750 to 3000 05 . у. 028 400P | М 065 

ЧА. See Ашо and Isoiation seclions for prices. Plugs V. 030 600PlV 075 SIZE: 60mm Wide x 45mm Kigh SIZE: Пота Wide X 82am High 
& x 43тт Deep. 

Movement 


extra. ^ - . . x 40тт еер 


OFFER!) 


SAFETY ISOLATING Movement 
Prim. 120/240У. Sec. 120/240V Centre Tap with screen 050 were A 


0-50 micro А 
0-100 micre А id 


2 КУА ISOLATORS 0-100 micra A 
Fully impregnated & screened 


[E] 
Ohms 
1400 
730 
200 
200 
2 primary windings 110\/ egch $ bn 
05 
05 
05 
05 
05 
15K 
50K 
300k 


FEEFEE 


50 VOLTS 
PRIMARY 200/240¥ 
SECONDARY 19, 25. 33. 40. 50Ү 


2 secondary windings 115V each 
i (2 matching transformers) 
{ £29.50 plus сап. & УАТ 


Pnce 51Х AMP 


= * 
PEETER 


VU Meler VU Meter 
300 7.18 2.95 тп 

MINIATURE & EQUIPMENT 
Primary 240V with Screen POWER UNIT 

075 WOLLIAMPS TYPE 

а Ё СС12-05 

British 
Made 


2% ; и ) i „06 0.90 


VU Meters are complete wilh detectors. Modern wide view. Price 2" £3.20 
Post 10р. Price 4” £4.00 Post 10. Lamps 60р per sel. Pius 8°, VAT 


C1000 MULTI-METER 


Compact — General Purpose Weni Murmeter 
input Resistance 1900 ahms ger volt 
Ranges AC Volts 015 50 250 1000 Valls 
OC мой: 0-10 50 250 1000 Vons 
DC Current 0-1 тА 0-100 тА 
Resistance 0-150К ohms 
Size 60 x 24 x 90 mm 
Complete with Batleries. Test Prods. Instructions 


ВЕЕ. 8, 289, 88, 


SAVES BATTERIES 

SAVES MONEY uds 
Howsed in smari steel case, finished in hard 
әрелу costing. Screenad lor s#tety. 


Фар! switched 3. 4.5. 6. 7.5. 9 ard 12 Volts at 
500 mA D.C. Ogerales trom 240 V mains. suitabie 
tor Radies. Tape Recorders. Record Players. eir. 
Size 15 x $0 x 140 cm. Price £4.15. Post 
35g. Plus 8% VAT. 


Special price £3.35 Post 30p Plus 8% VAT 


ғ 
£ 
8 


Уз МАТТ CARBON FILM RESISTORS 
also available '4 watt at 70 CE 12 range 100--1М0 5% tol above 
470К0 10% tol. at 95р per 100. Plus 25% УАТ 


EFE 


AUTO TRANSFORMERS 


PRICE 
PRICE Ptugs 
Cased 2&3 pin 
£ 


MINIATURE NEONS 

6mm dia . 12mm length leads lengtit approx. 20mm. Recommended 
ballast resistor 150K ohms for 240, Volt operation Price: Packet of 
: 10 for бор. Postage 15g. Pius 8% VAT 


PLEASE ADD 8% VAT ON ALL 
TRANSFORMERS 


Send 25р for Catalogue 


7. w—3 JE» LTD. 


DEPT. WWi, SIMMONDS ROAD, WINCHEAP, 
CANTERBURY, KENT. Tel: (0227) 52436 


12 and 24 VOLTS PRIMARY 200-240 Volts " р 
ч 
(Watts) NO 


z 
& 


Tapped at 115, 220, 240 voits 
20 113 4.31 
Tapped at 115. 200. 220. 240 Vous 


әг---- 
2288S 


BSSSBESSeman—SF 
S8nSeouaen—FF 


DATA AND | 
COMMUNICATIONS 
TERMINALS 


Hanover 


makes Markets 
afresh every year 


28 April- 6 May 1976 
Hanover Fair 


Teletype 28, 32, 33, 35, 40 
TermiNet 30, 300 & 1200 (30 and 120 cps) 
Teleterm 1030 & 1132 (portable 30 cps 
with integral coupler and RS 232C) 

Other page printers (by Siemens, ITT Creed, etc.) 
TermiNet 120 line printer 


* Spares, repairs, overhauls and maintenance 


* Other types and models available 
* Refurbished units also available 
* Short and long period rentals 
* Minicomputer interfaces 
* Quantity discounts 
* immediate delivery 


TELEPRINTER EQUIPMENT LTD. 
70-80 AKEMAN STREET, 
TRING, HERTS., U.K. 


Telephone 0442-82-4011 
Cables RAHNO Tring 
Telex 82362 

A/B Batelcom Tring 
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9 Day visit by jet flight from 
Luton Airport Thursday, 29th April 
for £49 per person; 

9 Day visit by jet flight from 
Gatwick Airport Tuesday, 4th May 
for £49 per person; 

@ Day visit by jet flight from 
Gatwick Airport for the Aerospace 
Show Tuesday, 4th May for£44 
per person; 

Ф Package tours inclusive of 
scheduled flights 

First and tourist class accommo- 
dation in central Hanover from 
£68 for two days (one night), 
Price includes entrance ticket; 


€ Good ciean private accommo- 
dation in central Hanover for two 
days by scheduled flight from £67. 
Also sleeping car berths available 
at the fairground itself for two 
days by air from £89. 


OFFICIAL UK AGENTS 
FOR VISITORS 

Teiephone No: 01-499 8636 

(ask for lan Stewart for immediate 
confirmation) 


Kuoni Travel Ltd 
33 Maddox Street, 
London W1R 9LD. 


KUONI TRAVEL LTD 
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ADVANCED CLOCK KIT 


Complete kit including attractive slim case for 6 digit alarm clock with bleep alarm. snooze and automatic 
intensity control, high brightness display driving with optional touch switch controis and crystal 
control / battery-back-up (both extra) using MK50253 and LED displays, Kit also includes PCBs, active 
and passive components, ІС socket, miniature cool transformer, switches flat cable. toudspeaker, mains 
plug and lead. perspex panel, and full instructions With 0.5" JUMBO FNOSOO Displays £27.31 
SEND LARGE S.AF. FOR DETAILS AND PRICES OF THIS MONTH'S РЕ CAR/BOAT 
CLOCK / JOURNEY TIMER OR PHONE FOR IMMEDIATE DESPATCH 

SEND LARGE $ А Е FOR DETAILS OF OUR MODULAR STOPWATCH SYSTEM USING CMOS 

SEND LARGE S.A E. FOR DETAILS OF ATTRACTIVE SIMPLE 4 DIGIT GREEN CLOCK 50Hz CRYSTAL 


TIMEBASE KIT FOR CLOCKS INCL ADVANCED KIT ABOVE £6.28 
Cmos ICS C04031 1.82 С04062 7.33 С04518 1.03 DISPLAY INT 
RCA MOT. ONLY С04032 0.88 С04063 0.90 С04520 1.03 5М754917 0.81 
CD4000 0.17 С04033 1.14 С04066 0.58 С04527 1.30 5М75492 502 
С04001 0.17 С04034 1.66 С04067 2.96  C04532 1.16 7447 1.05 
C04002 0.17 CD4035 0.97 С04068 0.18 С04555 0.74 7448 0.85 
CD4006 0.87 С04036 1.82 С04069 0.18 С04556 0.74 

CD4007 0.17 CD4037 0.78 С04070 0.18 МС14508 2.37 FLAT CABLE 
C04008 0.79  CD4038 0.88 С04071 0.18 MCt4528 0.86  20WAYIM 1.00 
C04009 0.46 С04039 2.88 С04072 0.18 МС14534 6.04 10M tor 8.50 
CD4010 0.46 С04040 0.83 С04073 0.18 МС14563 4.07  !OWAYIM 0.60 
С04011 0.17 (04041 0.68 С04075 0.18 MC!4566 1.21  !0MFOR 4.80 
CD4012 0.137 CD4042 0.89 С04076 1.27 МСМ14552 8.05 

С04013 9.46 CD4043 0.83 С04077 9.18 сс ын 
С04014 0.83 С04044 0.77 С04078 0.18 . 
d4015 083 CD4045 тїз Coa08! 018 CLOCKCMIPS.  — 1000 4.00 
С04016 0.46 С04046 1.10 С04082 0.18 ммъ314 444 3000 10.50 
С04017 0.83 С0404/ 0.74 CD4085 0.59 AY51224 3.68 

CD4018 0.83 С04048 0.46 С04086 0.59 (21202: 476 LSI SOCKETS 
С04019 0.46 С04049 0.48 С04089 1.27 р PINS  *SUP- 
CD4020 0.92 С04050 0.88 С04093 9.66 PORTS 

С04021 0.83 С04051 0.77 С04094 1.53 CMOS BOOKS 24 PIN 0.30 
CD4022 0.79 CD4052 0.77 С04095 0.86 No VAT or P&P 28 PIN 0.30 
С04023 017 С04053 077 CD4096 088 RmcA1975 2.67 40 PIN 0.30 
CD4024 0.84 С04054 0.95 Ср4099 1.80 мСм05 237 

CD4025 0.17  CD4055 1.08 CD4502 0.98 VEROCASES 
CD4026 1.82 СО4066 1.08 С04510 1.12 751410) 2.64 
€04027 0.46 С04057 20.35 СО4511 1.28 DISPLAYS 7514110 3.04 
C04028 0.74 С04059 10.84 С04514 2.56 517-01 8.80 7514128 4.00 
C04029 0.94 С04060 0.92 С04515 2.58 OL704E 0.85 

CD4030 0.46 CD4061 16.43 С04516 1.12 FND500 1.50 


AOD VAT at 8 vo (Higher rate does not apply to епу of above) 1 бр P&P on orders under £3 — Despatch 
is by tst Class post Price list and data sent FREE with an order. or on request {ап SAE helps). Official 
orders welcomed (written or phoned) — Univs. Polys. Govt. Cos.. otc Export orders Мо УАТ, Add 35p 
(Europe), £1 (Overseas) tor Airmail РАР 


Designed hy 


TEXAS 


Бє, 


Featured by PRACTICAL WIRELESS 
SOLE U.K. DISTRIBUTORS - HENRY'S 


Build the Texan stereo amplifler, than you can be doubly proud! For a start, 


you'll own a superb home entertalnment 
unit. And have had all the pleasure of 
dolng it yourself, with the Henry's kit, 


Look at the Texan specification 


Incorporating fully integrated stereo preamp 
and power amp, with 6 IC's, 10 transistors 

6 rectifiers and tener diodes. Plus stabliised, 
prolected clrcuitry, glass fib pcb; Gardeners 
low-field low-line mains transformer; all 
faciilties and controls. Slim design, chassis 
14$" x 6" x2" overall, 20 watts per channel 
RMS, 1655 than 0.1% distortion at 1 kHz. 


Ж Can be-built Stage by stage 
Ask for feaffet 20. 

Ж Everything necessary 
supplied f oll after sales service 
and guarantees. 


KIT PRIGE 


£35.00 


nc. VAT +£1 рер 


Builtand tested 
£45.00 inc. VAT 
+£1.00 p&p. 
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53C ASTON STREET, OXFORD 
TEL. 0865 43203 


SINTEL 


HART ELECTRONICS 


Audio Kit Specialists since 1961 


STEREO BAILEY 30 WATT TUNER AMP. 


This complete tuner /amp unit is of the very highest quality and is the amalgam ot our 
Compact FM Tuner, Bailey 30watt power amps and the Bailey / Burrows/ Quilter pre 
amp. The wooden sleeve is available in either teak or sapele finish to blend with existing 
equipment or furnishings 


The combination of our excellently designed printed circuits and the high quality 
components used makes this unit unequalled on the kit market and approached in 
quality of performance and durability by few made up tuner amps 

Fult uetails are іп our free lists 


STUART TAPE CIRCUITS. Our printed circuits and components offer the easy Way to 
convert any suitable quality deck into a very high quality Stereo Tape unit. Input and 
output levels suit Bailey pre amp Total cost varies but around £35 is all you need. We 
can offer tape heads as well if you want new Ones 

All avove kits һауе fibreglass РСВ s. Prices exclude VAT but P&P is included 


FURTHER INFORMATION ON ALL KITS FREE if you send us a 9 in. X 4 in. 
S.A.E. 


REPRINTS Posi free. по VAT 

Bailey 30W 18p. 

STUART TAPE RECORDER. All 3 articles under one cover 30р. 

BAILEY /BURROWS/QUILTER Preamp circuits, layouts and assembly notes 15p. 
All prices exclude VAT 


Penylan Mill, Oswestry, Salop 


Personal callers are always welcome. but please note we are closed all day Saturday 


THE NATURAL FOLLOW-ON — THE TEXAN FM TUNER KIT! 


Build the matchirg Texan stereo tuner ! Features 
advanced vaiicaptuning. Phase lack loop decoder 
Professionally designed circuir Everything you need is 
in the kit. From the glass fibre pcd to the cabinet itself. 
Excellentspec:2 5uVaenalsenstivity. 500 mV output 
(adjustable). Tumng ranga 87-102 MHz. Mains 
powered. s 


Builtandtested £30.95 inc. VAT +%0p p&p 


KIT PRICE 


£25.95 


inc. VAT + 


. . all the electronic excitement 


you could wish for! 


An up-to-the-minute game, Plugs 
into yourown TV aetial socket 
Switch on. And you're away ! 
Choose your game - footnall, tennis 
orhole-in-the-wall Absalutely 
safe. For you. Your children. And 
your TV. Mains powered 
List Price £42.50 

inc. VAT + 


HENRY'S PRICE-ONLY £29.50 soppen 
WHATEVER YOU DO, DON'T FORGET = 


vour LATEST HENRY'S CATALOGUE! 


Forthis new edition. we have made 
hundieds of changes and additions. 
It has over 200 pages. Containing 
virtually everything for amateurs and 
professionals. And you'll have na 
bother at all finding everything you 
want, because ther«'s a complete 
alphabetical index as wéll as a section 
index. Together, they put you night on 
course forthe tems you need. From 
Sinclair projects to educational kits 
Oscilioscopes to pane! meters. Cc 
capacitors. Transistors to valves. 
Loudspeakers to microphones - all at 
competitive prices. Ove: 200 
pages of vital statistics - just ‘or 
you' Soserd now far yout copy. 


FREE to Educa: 
ordered on off 


SELF-SERVICE 
vf OGWARE 
404/6 EDGWARE ROAD, LONDON W2 01-402 8381 
LOWER SALES FLOOR, 231. TOTTENHAM CT. RD., LONDON W1 01-636 6681 
94/96 UPPER PARLIAMENT STREET, NOTTINGHAM. 0602-40403 
All. mailto Henry's Radio, 303 Edgware Road, London М2 


WW —090 FOR FURTHER DETAILS 


WWW.americanradiohistorv.com 


124 Wireless World, March 1976 


ELECTRONIC CAPACITANCE METER 


* Filter Design 


APPLICATIONS * Decoupling and Coupling 


NOW ТАУ дз Dd 
саев тов or Ое 
ARE EASIER C-METERS $ CR Networks 
T A p : 

THAN * Fault Einging: Quality Control 
RESISTORS * Less than a second to measure a capacitor 


Ж Six ranges !pF to 10uF 
ж Accuracy + 2% 


“| Ры ж Robust construction. Long battery life 
[^N d OPTIONAL: MAINS/BATTERY + £5.00 
т, SUPPLIERS TO: Ministry of Defence, G.P.O., В.В.С. б t Depts. 
28 | andi Electronic Vd: OH S do EA s 
£38.50 Electronic Services & Products Ltd. 
* VAT ESP Braunston, Daventry, Northants NN11 7HH 
Ex-Stock Telephone: Rugby 890672 
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еш ОР. AMPS TRANSISTORS 
7400 7483 80р LS AC125 16р | *8U105 140 PUJT 
1458 Оча! Op. Атр int. Comp 8 pin DIL 70 p *2N3702 11p 
bn 125 7284 ane LOW PRICES 301A Ext. Comp 8 pin DIL sac АСЫ 12Р | BUIO8 250p | 42N3703 1ір| *?М6027 48р 
2403 16р 7486 305 | CD4000AE 19р с кок Paten Mesre алара елдер аса CLE ме За» ee Eel 115| DIODES 
7404 16р 7489 270p | CD4001AE 19р eee эзе opps alee Acta твр MJE295399% | x 10р 
7405 16р 2490 40р CD4002AE 19р os Ис CRRA eg ATEM АС142 18р | MJE305565p 5212705 115 SIGNAL» 
7406 38р 7491 75р CD4007AE 19р | УЙ. SE peat SES Dit 225 АС176 11р | *MPSAO6 30p | «2N3708 9r ds {р 
Up aN AZ 7422 45р | CD4009AE 67р 747 Dual 741 та рти лор | ACISZ 13р | *МР5А12 50р | 42N3709 9p|  Qagi 8b 
7409 20р 7494 75р CD4011AE 19р 748 Ext Comp 8/14 pm DIL Зер | АС188 12Р | *МР5А56 32p | 253773 220p|  Qag5 106 
7410 13р 7495 65р С04012АЕ 19р :776 Programmable Ор. Amp 70-5 140p ЕТЕТ 365 MAE $2р 2N3866 90p ОА9О 7р 
7411 22р 7496 78р | СОДОТЗАЕ 55р а о а е 
7412 23р 74100 108р СО40ТбАЕ sop | LINEARI.C.s. АҒ114 18р | OC35 55b | aoN3905 185]  O^95 7p 
7413 32р 74107 Зор CD4017AE 120p | TCA3028A Ойн Cascade Amp 105 эор | AF115 18р | OC36 бор | я2м3906 205 pee n 
| A304 5T tor А 14 pin DIL 50 
7414 50р EM 30р CD4018AE 175p *CA3048 Oued Loi NOGE AIO 16 pin DIL 200p AF116 18р | *0C41/2 15р | #2N4058 15р IN914 ар 
р 2 р CD4020AE 250p | *CA3089E FM IF System 16 pin DIL 200p AF117 18р | 40C45 15р | %2М4059 10р IN916 Әр 
7417 - Зор 74123 68р CD4022AE 170; #CA30900 FM Stereo Multi. Dec 16 pin DIL. 160p AF139 33р | *0C71 20р | *2N4060 13р INA148 4 
7420 14р 74141 65р р !CLB038CC УСО Fun. Gen 14 pin ОЦ 275p | AF239 38p | «TIP29A 4Ор | x2NA123 18p 2 
7422 18р 74145 70р CD4023AE 19р *LM380 2W Audio Amp 14 ріп DIL 90р ВС107 9p *TIP30A 48р *2NA124 18, RECTIFIER 
7423 34р 74150 125p CD4024AE 120p *LM381 Stereo Preamp 14 pn DIL 160p 8C108 9p TIP31A 52 *2N4125 185 *BY100 25р 
74151 72 жм252 Rhythm Generator 16 pin Ош 900p P N p 
7425 0-30р р CD4025AE 19р *MCI310P ЕМ Stereo Dec 14 pin DIL 125 8С109 10р ТІРЗ2А 58р | «2N4126 18p| #8ү126 12р 
TEE MBs 1505 | СО4026АЕ 198p | *мс1312 P | ВС109С 12р | ТІРЗЗА 90р | 42N4289 20р| %8Ү127 12р | 
7432 Mee 74155 76р | CD4027AE 75р | *иС1314 | Зо Ош; рес VOIR DD аи jd ced отер 2843474 30р ри ыҚ 
МС13%5 P р 2N434816 P 
7437 25р 74156 76p CD4028AE 140p MC1495 Multiplier 16pnDIL 300p | *8C148 7p TIP36A 270p | «2N4401 672 ІМ4004 бр 
7440 14р 74160 99р CD4029AE 175p «MC1496L Bal. Mod /Demod 14pn DIL 300p | Я8С149С 8p ТІРАТА 65р | ж2М4403 27р ІМ4005 бр 
7441 б5р 74161 99р CD4030AE 55р *MFCA0008 — 1/4W Audio Атр PCB 70р | я8С157 11р TIP42A 70р | ж2М5089 27р ІМ4007 7p 
7442 60 74162 99 MFC6040 Electronic Attenuator РСВ 90 
3 1205 24163 995 | CD4042AE 137p NES55 Tina pn bi, asop | 29C198 10р | ТІР2955 70р | «2N540! SOp| ZENER 
TAa ОР 74163 190P | CD4043AE 202p NES56 Dual 655 14ртри 100p | 18C759. 11р | wZTX!08 10р | 40360 40p | 251 gave 
SLAB p ББ 1265 CD4046AE 140p МЕ561 PLL with АМ Demod 16 pin DIL 325p | *8C169C 12р | 47TX300 13р 40361  38p ООБУ 
4 ор өр CD4047AE 154p NE562 PLL with VCO 16 pin DIL 325p 8C177 18р | x/TX500 15р 40362  40p атуу 485 
7446 120p 74174 120p NE565 PLL 14 pin DIL 200p 8C178 17р *ZTX502 18р 40364 120p P 
7447 75р 74175 85р CD4049AE 63р NE566 PLL Fun. Gen BpinDIL 150p BC179  18p 2N697 13р 40409 55, TU 
7448 70р 74176 120p CD4054AE 196p МЕ5В7 Ке Dec 18 Pin DIL -200р | «C182 10р | 2N698 30p | 40410 55р TANEL 70 
ча П қ 
7480 ЕТЕР 74180 100p | Ср4055АЕ 196p SN72710 Diff Comparator лари DIL sop | *8C183 10р | 2N7O6 12р | 40411 225p i 
d бе 74181, 298p CD4056AE 135 19872733 Video Amp gM PinDIL 120p Кеа 11р 2N708 18р | 40594 75р | VARICAP 
p р N7013N Pwr Aud Amp with int H 140 BC! p 1 
7454 16р 74185 135p | CO4060AE 229p | «5N76023N ^ Ри Aud Amp with int HS 1405 | «8C212 11р | 2N520 20р | 40595 85p | 4881056 25р 
7460  15p 74190 144p CD4069AE 37p *TBAG41B Audio Amp 14 pin DIL 250p | 486213 10р 25930 189. NOISE 
7470 27р 74191 144p | СО4071АЕ 27р | “ТВАВ00 SW Auda Amp au 100b | *8C214 14р | 2N1131 tap | FETS X5) 10 
7472 25р 74192 120p | CD4072AE 27р | 1754520 2W Audio Amp ai Bop | 48C337 20р | 251132 189 | *8F244 25р P 
7473 Зор 74193 120p СО4081АЕ 19р XR2240 Prog Timer /Counter 16 pin DIL 370p | 8С478 30р | 2ң1304 21р | *MPFIOZ 30P | BRIDGE 
7474 30p 74194 108, *ZNA14 TRF Radio Receiver TO.!8 110p 8СҮ70 18 ҰМРЕТОЗ Зор 
P CD40B2AE 27р р 231305 21р 
7475 45р 74195 75р CD4510AE 130 Basic data sheets on above а! 10р each «S. АЁ (| BCY71 22р 2N1306 28р | *MPF!04 Зод | RECTIFIERS 
7476 30р 74196 100p CE TAE 2065 | - " 8D123 100p | 2N1307 28p Ms Зор *.25A100V20p 
7480 50р 74197 100p р OPTO-ELECTRONICS 80124 65р | 2N1308 28р 2283819 229 | ЖТА 50У 20р 
7481 95р 74198 198р CD4518AE 100p Phototransistors L.O.Rs 80131 36р 2М1309 28р SCR 529 ЖТА 100V 22р 
7482 70р 74199 180р CD4528AE 120p OCP70  30p ORP12 Бор 80132 40р | 2М1613 20р 1283222 ЗОР | «ТА 400V 25р 
Ае PERIPHE 4 OCP71 120p ORP60 75р EE di 2М1711 20р AERE 300 ata 600 Зор 
PERIPHERAL DRIVER ORP61 75р | %801 63р | 2N1893 30p V ЗОр 
VERS by TEXAS 21577706 40Б P | #80140 70р | 252218 21р | *2N5459 30p | «2A 100у 35% 
12 TTL Gates & 2 High Current Output Transistors on LEDS 8F115 22р 2N2219 20p *2A 400V 45р 
one chip) TIL209 Red 14р TIL211 Green Зор 8F167 23р | 2N2220 19р *4A 100V 60p 
75450 Positive-AND 14 pin DIL 120p BF170 23р | 282221 20р бА 50У 60p 
75451 Positive AND 8 pin DIL 72р Infrared Emitter’ TIL 32 75р. BF173 25р | 2N2222 20р eni 2s 6A 100У 65р 
; BF177 26р | 2N2369 14 P 
сор сы SEVEN SEGMENT DISPLAYS Brita 2% | Znzase aop | 3040 886 | TRIACS 
75454 Positive-NOR 8 pn ОҢ 72р 3015F Minitron 0.3 in 120p BF179 33р 2N2904 20р ДА КЕН jd Amp Volts 
Applications: Lamp. Relay, MOS. Line, Core. and DL704 Com Cathode 0.3 in 150p | 8F180 33р | 2N2905 20р SNO 150p 3 400120р 
Power Drivers — and Logic buffers DL707 Сот Anode 0 3 in 150p BEBE SP 242906 20р X T 6 400150p 
| 01747 Сот Anode 0.6 in 2280s] - BETS4. 336 ME 40603 58р! 6 500 180p 
р | *2N29268 7p P| 10 400185 
LOW PROFILE DIL SOCKETS BY TEXAS ПР TOISOLATORS rd 228 | pee ар 10 500 195p 
iototransistor TI 12 (IL 12) 6 pin DIL 140p Р | р 15 400210р 
8рт 13р, ADR 14р. 16ріп 15р, 24ріп 50р. Photodarlington: ILCA-55 6 pin DIL 250p *BF195 9p *2N2926G 9p 15 500 250p 
.INSULATORS. Міса+ 2 Bushes for ТОЗ & TO66 5p DRIVERS *BF196  14p 2N3053 18p UJTs 40430 99p 
: E *8F197 15р | 2N3054 45р | *TIS43 27р | 40486 99р 
VOLTAGE REGULATORS 78492 Hor Digt блат ^ Va om Ot 24р | 81200 32 | 281055 50р | 282160 ВОР | 40669 asp 
р р 
4 8Ғ258 36 №3442 141 
FIXED — Plastic 3 Terminals [^ Ss 48FR39 Зор 2N3442140p | *2N487! 30p | BR!00 25р 
1 Amp Positive 1 Amp Negative SCR-THYRISTORS тА/700у сша 140p | *9FR40 Зор > 
5V 7805 140p 5V 7905 200p C106D *BFR79 30р SEMICONDUCTOR KITS 
12V 7812 140p 12V 7912 200p 1A 50V ТО5 40р 4A/400V Plastic 55р | *8FRSO Зор SEPET EE 
15V 7815 140p 15V 7915 200p 1A100V TOS 42р *MCR101 *BFR88 Зор 2) Teletext Decoder 
18V 7818 140p 18V 7918 200p 1A400V TOS 52р 0.54/15V 10-92 25р BFX30 ИЙ Complete Semiconductor Kits inc ICs Trs. LED 
24V 7824 140p 24V 7924 200p 1A600V TOS 70p 2N3525 BFX84 26р Displays etc for the above “WW "Projects available at 
3A100V Stud 49р 5А/400У ТО-66 90p БЕВЗ 258 specially reduced prices Please send 5.2 Е 
DUAL VOLTAGE REGULATOR 3A400V Stud 75р 2N4444 РИ SS 
1468 +15V 100mA 16 pin DIL 300p. 7А100У TO5+HS 84р “8д/600У Plastic 185p | 8ЕХ87 P SPECIAL OFFERS FOR ҒЕВ/МАКСН 
(Adjustable by resistors from + 8V min. to + 20V 7A400V TO5+HS 90р *2N5060 ВЕХ88 р EP 
4 FY50 16 £34/100 | 741 ВСА £18/] 
max ВА 50V Plastic — 130p 0.8A/30V TO-92 34 8 Р ЖҰ 
Жу 12A400V Plastic 1605 42N5062 ў P | 851 15р 77520025 £50/100 | B pn OF 
VARIABLE VOLTAGE REGULATOR 16A100V Plastic — 160p 0.BA/100V TO-92 37po| KBEXSe Top з тр ш 
723 2V to 37V 150mA 14 pin DIL 45р 16A400V Plastic — 180p *2N5064 BRY39 Зар VAT.RATES: All stems at 8 EXCEPT where-marked . 
16A600V Plastic — 220p 0.8A/200V TO-92 40р which are at 25 


Basic Data Sheets on Vol. Regs. at 10p each + SAE 


Fully branded devices by Texas, RCA Minimum Order £2 Mail Order Only TECHNOMATIC LTD. 


Motorola, National, Mullard, etc. P&P 20р epted. 
; 5 Please add МАТ to total 60%, Colleges, etc., orders accep wa xd ROAD, LONDON, NW9 


Wwww.americanradiohistorv.com 
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LYNX ELECTRONICS (LONDON) LTD. 


DIGITAL DISPLAYS & LED'S 


01704 99p 01747 £1.75 2 RED LED ONLY 13р 
1 01707 99p 01750 £1.75 GREEN CLEAR 16р 

АС126 0.15 BC301 0.32 BY 206 0.15 1N4003 

АС127 0.16 BC323 0.60 8Y207 don 0:20; 1N4004 

АС128 0.13 BC327 018 BYX36- .12` 1N4005 . 

АС128к 0.26 BC328 016 BYX36-600 0.15" 1N4006 4 THYRISTORS 5 ‘ 

АС141 0.18 BC337 0.17: Вүх36-900 0.18: 184007 . 8A 1A 3A 6A BA ОА 

АС141К 0.28 BC338 0417 BYX36-12000.21* 2N696 (1092) (105) ІСІ06 type) (T0220) (70220) 

АС142 0.18 8СҮ70 0.12 BYX38.300 0.50 2N697 . 50 20 25 35 41 42 47 

ACI42K 0.28 BCY71. 0.18 BYX38-600 0.55 2N706 5 100 25 25 40 47 48 54 

АС176 0.16 BCY72 0.12 Вүх38-900 0.60 2М929 0.14 200 27 35 45 58 60 68 

АС176к 0.25 80115 0.55 BYx38-12000.85 2N930 0.14 400 30 40 50 37 m 9s 

АС187 0.18 80131 0.36 BZX61 Senes 2N1131 0.16 600 55 79 1.09 119 1.26 

АС1В7К 0.25 80132 0.40 Zeners 0.20 2N1132 0.16 

ACIB8 0.18 80135 °з 02x03 or BZX88 2N1304 0.20 ULL т=з== SA m ыы 

ACIBBK 0.25 1 . nes 2М1305 0.20 М 

26140 050 в0137 040 ед 011 SNIZI 018 TRIACS (PLASTIC ТО-220 PKGE. ISOLATED ТАВ) 

А0142 0.50 BD138 048 C106A 0.40 2N2102 044 4A 6 5A 8 5А 10А 15A 

А0143 0.46 BD139 С106В 045 2N2369 0.14 @ Ы) а) ы а) ы (а) (Ы ө (b) 

А0149 0.45 BD18! 0.86 C1060 0.50 2N2369A 0.14 100V 0.80 0.60, 0.70 0.70 0.78 0.78 0 0.83 1.01 1.01 

А0161 0.35 В0182 0.92 C106F 0.35 2N2484 0.16 200v 0.64 0.64 0.75 0.75 0.87 0.87 0. 0.87 1.17 1.17 

А0162 0.35 BD183 0.97 CRS1/05 0.25 2N2646 0.80 400v 0.77 0.78 0.80 0.83 0.97 1.01 113 1.19 1.70 1.74 

41102 0.95 BD232 0.60: CRS1/10 0.25 2N2905 0.18 600v 0.96 0.99 0.87 1.01 1.21 1.26 1.42 1.50 211 247 

"3 ҰН 85237 ose ens 140 040 PENS 0:22. М.В Tracs without internal trigger diac are priced under column (а) Тпасв with internal trigger 

AF!15 020 BD238 060 CRS1/60 0.65 2N29260 0.09 diac are priced under column (b) When ordering please indicate clearly the type required 

AFI16 0.20 80184 1.20 CRS3.05 0.34 2829267 

ы 620 BDYj8 080 CRS320 080 2Nd053 0. 

AF118 0.50 Y . RSJ- : 2N3053 | i 

AF139 0:33 80/60 0%0 CRS3-40 060 2N3054 0: JA TYE ы 

AF239 0.37 BDY61 0. CRS3-60 0.85 2N3055 . 1.24 25-99 100+ 1-24 25.99 100+ -24 99 1 2 

BC107 0.14 BDY62 0.55 MJ480 0.80 2N3440 ; 7400 14р 12р 10р 7445  85p 71р КА 7493 ae ш. 205 

ВС1078 0.16 BF178 0.28 м2481 1.05 283442 5 7401 14р 12р 10р 7447 81р 75р 65р 7495 67р ббр  45p 

BC108 0.13 BF179 0.30 МЈ490 0.90 2N3525 Д 7402 14р 12р 10р 7448 75р 62р бор 74100 £1.08 89p 72р 

ВС109 0.14 ВЕ194 0.10 MJ491 1.15 2N3570 0.80 7403 16р  12'Ap 10р 7447A 95р 83р 67р 74107 3бр 28р 22р 

8С109С 0.16 BF195 0.107 MJE340 040 2N3702 0.10 7404 16р 13р 11р 7470 30р 25р 20р 74121 349 28р 23р 

8С117 0.19" ВЕ196 0.12" MJE371 0.60 2N3703 0.10" 7408 16р 13р 11р 7472 25р 21р 17р 74122 47р 39р 31р 

BC125 0.18" BF197 0.12 MJES20 045 2N3704 0.10 7409 16р 13р - 11р 7473 30р 25р 20р 74141 78р 63р б3р 

BC126 020 BF224) 0.18" МЈЕ521 0.55 2N3705 0.10* 7410 16p 13р 11р 7474 32р 26р 21р 74145 $8p Бар 48р 

ВС141 0.28 BF244 0.17" ОА5 0.50" 2N3706 0.10° 7413 29р 24р 20р 7475 47р ЗӘр 31р 74154 41.62 £1.48 88р 

BC142 0.23 BF257 0.30 OA90 0.08 2N3707 0.10 7417 27р 22Уір 20р 7476 32р 26р 21р 74174 £1.00 83р 67р 

8C143 0.23 BF258 0.35 OA91 0.08 2N3714 1.08 7420  18p 13р 11р 7482 75р 62р бар 74180 &106 88р 71р 

BC144 0.30 BF337 0.32 OCa1 0.15 2N3715 1.16 7427 27р  22'^p 18р 7485 £130 £1.09 87р 74181 43.20 £2.50 £1.90 

8C147 0.09" BFW60 0.17 OC42 0.15 2N3716 1.25 7430 16р 13р 11р 7486 Зәр 26р 21 74192 £1.38 £1.14 90p 

8С148 0.09" BFX29 0.26 OC44 9.12 2N3771 1.80 7432 27р 22% 18р 7489 42.92 £2.60 £2.10 74193 £1.35 £1.14 90р 

8С149 0.09 ВЕХЗО 0.30 OCAS 0.10 2N3772 1.60 7437 27р 227р18р 7490 49р 40р 32р 74196 61.64 £1.34 99р 

BC152 025 BFX84 0.23 0с70 0.10 2N3773 2.10 7441 75р 62р 50р 7491 65р 55р 45р 

BC153 0.18 BFXBS 0.25 0С71 0.10 293819 02% 7442 85р 55р 43р 7492 57р 46р 36р 

ВС157 0.09 ВЕХВВ 0.20 0C72 0.22 2N3904 0.16 

BC158 0.06 В5Ү50 0:20 ocea 0:14 2N3906 0416 

ВС159 0.09" FY51 04 40A .23 2N4124 — 0.14 y 

вс160 0.32 вғүѕ2 0719 SC40B — 081 2N4290 012 LINEAR IC'S 

BC161 0.38 E 5с400 0.98 2N4348 1.20 301A 8 pin а 14 ра DIL 70р" 565 14 pn DiL — £2.00 

ВС1688 0.09 8rv90 0.65 SC40F 0.65 2N4870 0.35 307. Оң. Hie S68 ву V4 pn DIL asp 866 8 pin DIL 61.60: 

BCI82 0.11° BR!OO 0.20 SC41A 0.65 2N4871 0.35 309к £1.60 741 8 pin Dit 28p" 567 8 pin DIL £2.00° 

BC182L 0.11 BRY39 0.40 5С418 0.70 2N4919 0.70" ЗВО 14 pin DIL 90р 741 14 pin DIL CA3046 14 pn DIL. 50р" 

BC183 0.10" 85х19 0.16 5С410 0.86 2N4920 0.50 381 14 pn DIL — £1.60 748 8 pin DIL 36р' CA3045 85р” 

BC183L 0.10° 85х20 0.18 SC41F 0.60 2N4922 0.58" 555 8 pin DIL 45p 

BCIB4 0.11" BSX21 0.20 БА 0.20 284922 0.64 

BC184L 0.117 BSY95A 0.12 TIP29A 0.44 2N5060 9020 

8С2078 BT106 1.00 TIP30A 0.52 2N5061 0.25" 

ВС212 87107 1.80 TIP31A 0.54 2N5062 027 

BC212L 8108 1% TIP32A 0.64 2N5064 0.30 

8C213 1 Қ TIP34 1.05 2N5496 0.65 

BC213L BT116 1.00 TPAlA 0:68 HIGHAM MEED, CHESHAM, BUCKS. Tel. (02405) 75151 

ВС214 BU105 3.80" TIPA2A 0.72 

BC214L 801087 d 1N2069 0.14 

8C237 90° 1N2070 0.16 (е Б А 5 2 

BC238 BU126 1.60 1N4001 004: VAT — Please add 8% except items marked * which are 25% 

BC300 1N4002 0.06 


Available NOW! 
Exclusively from CATRONICS Ltd.! 


ww TELETEXT 
DECODER 


The design of this decoder is being describad in a of articles being 
published by "Wireless World’ (from November 1976 issue). However, all 
the components ere aveilable NOW — exclusively from Catronics Ltd. 


COME AND SEE 


the latest in 


SOUND Амр VISUAL 
COMMUNICATION 
EQUIPMENT 


at the 


SOUND 76 


INTERNATIONAL 


EXHIBITION 


16-18 MARCH 1976 


Our kit Contains all the printed circuit boards and components necessary to build the 
complete decoder Signa! input required is a minimum of 0.5У detected video The 
output is approximately 4V of R, G and B drive Suitable for driving most types of colour 
Television sets, PLUS a luminance output for black and white sets. 
The power supply and video switching circuitry are normally instalied within the 
television cabinet and the main decoding control and memory Circuitry in a separate 
cabinet positioned on top of the television. 


PRICES ARE AS FOLLOWS: 


Set of 3 main PCBs only E £12.00 * V.A.T. (£3.00) 
Component Kit (inc. PCBs) — for upper case only £87.00 * V.A.T. (£9.25) 
Add-On Kit for lower case characters £12.30 V.A.T. (£1.30) 
Cabinet and Front Panel (styling may vary) £11.80 * V.A.T. (£2.95) 


A limited number of ready-built Decoders will also be available 


Post & Packing Р.С.В. are past free — but add 
£1 for component kit and/or cabinet 


A wide range of other components are also available including 81.800 senes i.cs.. . 
KVG and MURATA filters, AERIALS for Commercial Mobile and Radio Amateur 
bands, IGNITION Interference Suppression Components plus. of course. the 
famous Cetronics Frequency Counters snd Prescalers — including an exclusive 
new 500MHz version. 
Send S.A.E. for current price 
lists (stating requirements) 


CATRONICS LTD. (Dept. 621) 


BLOOMSBURY CENTRE HOTEL 
Coram Street, Russell Square, London V/C1 


10.00-18.00 hrs daily 
Admission Free 


Organisers: is 
THE ASSOCIATION OF PUBLIC ADDRESS: t 39 Pound Street, 
ENGINEERS a ronics Carshalton, Surrey 


Tel: 01-669 6700 


47 Windsor Road, Slough, Bucks 
Telephone: Slough 39455 


WW-—621 FOR FURTHER DETAILS 


126 
[  . TRANSISTORS ë O] 
BRAND NEW, FULLY GUARANTEED 
TYPE PRICE ВСІ70 9.10. BFX88 022 
AC10? «029 ВСІ7І 010 ВЕҮ50 «020 
ACII3 ` *019  BCI72 9.0 BFY5! «020 
ACII5 «020 ВСІ73 015 BFY52 «020 
ACII7K *030 ВС174 015  BFY53 «0.18 
ACI2 «012 BCI75 «035 BSXI9 «0.16 
ACI25 «018 BCI77 «019 Б5Х0 «0.16 
ACI26 «018 BCI78 «019  BSY25 «016 
ACI27  *019 BCI79 «0.19  BSY26 «0.6 
ACI28  *0.19 ВСІЯ0 — «025  BSY27 «016 
ACI32 «0.15  BCI8I 925  BsY28 0.16 
ACIM 0.15 ВСІ82 0.15 BSY29 «016 
ACI37  *015 BCIS2L 015  BSY38 «0.19 
АС141 — *0.19  BCI83 0.15  BSY39 20.19 
ACHIK ж030 BCIS3L 015 BSY40 2029 
ACI42  *019 ВСІ84 020 BSY4l  *029 
ACI42K *026 ВСІМІ — 020 BSY95  x913 
ACI51  *0.16 ВСІ86 4029  BSY95A «0.13 
ACI54  *0.20 ВСІ87 «029 BUIO —*244 
АСІ55  *020 ВС207 oll CHIE “0.51 
ACI56 #020 ВС208 O11 C400 *031 
ACIS7 ж*025 ВС209 012 C407 *0.26 
ACI65 жя#02 ВС2121 043 C424 «0.26 
ACI66 *0.20 mBC2IL 013 C425 ҮЛ 
ACI67  »020 BC2I4L 017 C426 *@36 
АСІ68 «025 ВС225 026 C428 «020 
АСІӨ «0.15 ВС226 036 CHAI #031 
ACI76 *0.20 BC301 — «0.288 С442 0.31 
ACIT?  *025 BC302 +025 C444 *0.36 
АСПВ #029  BC303 +031 C450 +0.22 
AC179  *029 BC304 «037 МАТ100 «+0.19 
ACIB0 +020 BC40 — *031 MATION «0.20 
ACI80K *0.30 ВСА0 4037 MATI20 0.19 
ACI8I «020 ВСҮЗ0 «065 МАТІ21 +0.20 
ACIBIK *030 ВСҮЗІ £0.65 МЈЕ521 +056 
ACI87  *022 ВСҮЗ2  *070 МЈЕ2955 *0.88 
ACI87K %023  BCY33 «0.60 MJE3055 «057 
ACIS8 «022 BCY34 40.65 MJE3440 0.51 
ACISSK *0.3 ВСҮ70 «0.15 МРҒІ02 ж043 
ACYI? «026 BCY7] «020 МРЕІ04 «048 
ACYIS «024 BCY72 «0.15 MPFIOS «0.38 
ACYIS #024 BCZIO «050 OCI9 *036 
ACY20 «024 BCZIl «0.50 OC20 я0865 
ACY2) «024 ВС212 «050 ОС2 «047 
ACY22 #024 BDII5  *083 0C23 «049 
АСҮЙ #019 BDIIG  *081 OC24 4057 
ACY2 «0.19 BDI2I «061 0С25 «039 
ACY29 #036 'BD123 «057 OC% «0.30 
ACY30 #029 BDI24 £0.70 ОСО 051 
АСҮЗ #0298 BDI3i #051 OC29 051 
ACY «ӨЛІ BDI32 «061 OC35 «043 
ACY35 *0.21  BD133 *0.67 OC36 «0.51 
ACY36 «029 BD136 041 ОСЫ ж020 
АСҮ40 «048  BDI37 046 ОС2 «025 
ACY41 «019  BDI38 051 ОСА «0Л6 
ACY44 «036  BDI39 056- OC45 «0.13 
ADI30  *039 BD140 061 ОСО «015 
ADI40  *049 BDI55 «081 ОСТІ *015 
ADI42  *0.49  BDI75  *061 ОС72 "0,15 
ADI43  *0.0  BD176  *0.80 OC74 “0.15 
ADI49 «ӨЗІ BDI77 «067 ОС75 «016 
АПІ6І «0.36 BDI78  »067 ОС6 «016 
ADIG2  *036  BDI79 «071 ОСП а026 
ADI6I & BD180 $07] ОСВІ «016 
ADI62(MP) BD185  *067 OCBID «016 
*0.69  BDI86 «0.67 ОС82 жб16 
ADTI40 #051 BDI87  *07l OCR2D «0.16 
AF1l4 «025  BDI88 «0.71 OC83 +020 
AFIIS «025  BDIS9 а077 ОС!39 +0.20 
AFi16 «025  BDI90 «0.7 OCI40 020 
АҒП7  *025 BDI%  *087 OC169 «026 
АҒПВ «036  BDI96 »087 OC170 026 
АҒПА  *031  BDI97 «0.92 ОСІТІ 026 
AFI25 «ӨЗІ  BDI98 а092 ОСО 0.26 
AFI26 «029  BDI99 а098 OC20! +0.29 
AFi27  *029  BD200 «0.98 OC202 40.29 
AFI38 — «0.1  BD205 «081 ОС203 026 
AFI78 — *051  BD206 «0.81 ОСО +026 
AFI79  *05l  BD207  *0.98 ос205 «0436 
AFIBO «05!  BD208  »098 OC309  »04l 
AFI8t — «051 BDY? #102 OCP7| «044 
AFI86 #051 BFII5 ж025 ORPI2  *0.60 
AF239 0238  BFlI7 «0.46 ORP60 «0.60 
ALI02 «0468 BFII8 +071 ОКРБ) 0.60 
ALIO3 «068 BFlI9 э071 P20 *@.51 
ASY26  *026 ВЕ121 046 P346A +020 
ASY27 «ӨЗІ BF123 0.51 Р397 *0.43 
ASY28 «026 ВҒ125 0.46 STI40 — «0.13 
ASY29  *026  BF127 051 57141 *0.18 
ASYSO +0.26  BFI52 9.56 ТІР29 0.44 
АЅҮ51  *026  BFI53 9.46 TIP30 0.52 
ASY52  *026  BFl54 0.46 TIP3lA  *0.56 
ASY54 #026  BFI55 0.71 TIP32A 0.68 
ASY55  »026  BF156 049 TIP4IA «068 
А5Ү56 *026  BFI57 *0.56 TIP42A 120.81 
ASY57 «026  BFI58 9.56 TIS43 — 20.31 
ASY58 «028  BFI59 961 UT46 028 
ASY73 #026 BF160 041 ZN4l4 «Lil 
А5721 «041 ВЕІ62 941 26301 «0.19 
ВС107 «008  BFl63 041 26302 «019 
BC108 — *008  BFI64 041 26303 «019 
ВСЮ +008 ВЕ]65 841 26304 *0.25 
BC1I3 010 BFI67 — «0.22 20306 0.41 
ВС114 016 BFI73 0.22 2638 0.36 
ВС115 916  BF176 036 26309 0.37 
BCLI6 O16  BEI77 «036 26339 020 
BCII7 019 BFI78 #031 263394 0.17 
ВСП8 010 BFI 0.31 206394 019 
BC119 «ӨЛІ вғ|80 +031 20345 017 
BCI20 *081 ВЕІ8] «031 26371 0.17 
ВС125 012 ВЕІ82 +041 2G371B 912 
BC126 025 BFI83 «041 26373 018 
BC132 012 BEI84 «026 26374 018 
ВСІЗ4 019 BFI85  x*031 26377 0.3! 
ВСІЗ5 012 BFI87 0.28 20378 017 
BC136 916 ВЕ188 041 205381 017 
BC137 0.16  BFI94 0.12 2G382 017 
BCI39 *041 ВЕ1% 0.12 26401 0.31 
BCI40 — «031 ВЕ196 615 2G4l4 031 
BCI4l #031 ВЕ197 0.15 26417 0.26 
BC143 *031  BF200 «0.46 2388 0.36 
1ВС145 046  BF222 «098 2N388A 0.56 
ВС147 0.10 BF257 «046 2404 920 
BC148 9.10 BF258 «061 2N404A (029 
BC 149 012 BF259 «0.87 2N524 0.43 
BC150 019 ВЕ262 058 23527 0.50 
BC151 020  BF263 0.58  2N508 9.43 
ВС152 018  BF270 #036 2N508 0.46 
ВС153 029 ВЕ І «031 2N696 9.13 
ВСІ54 021 BF272  *08] 23697 9.14 
ВС157 9.19 BF273 0.36 2М698 925 
BCI58 912  BF274 036 2М69 0.36 
BCI59 012 BFW10 0.61 2М706 9.11 
BCIG) — *046  BFX29  *023 2N706A 012 
BCI61 — *051 BFX84 «0.22 2М708 0.14 
ВС167 912  BFX85 «031 2871 031 
BC168 012 BFX86 «022 2М717 0.36 
BC169 012  BFX87 4025 23718 «025 
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2N718A 
2N726 
2N727 
2N743 
2N744 
2N914 
23918 
24929 
24930 
241131 
2М1132 
2N1302 
2N1303 
2N1304 
2N1305 
2N1306 
2N1307 
2N1308 
2N1309 
2N1613 
23171 
21889 
251890 
251893 
232147 
242148 
22160 
22192 
232193 
242194 
232217 
242218 
22219 
242220 
242221 
252222 
2N2368 
2N2369 
2N2369A 
2N2411 
2N2412 
2N2646 
2N2711 
2N2712 
2N2714 
2N2904 
2N2904A 
2N2905 
2N2905A 
2N2906 
2М2906А 
2N2907 
2N2907A 
2N2923 
2N2924 
252925 
2429266 
2N2926Y 
2529260 
2N2926R 
2N2926B 
2N3010 
2N3011 
2N3053 
2N3054 
2N3055 
2N3319 
2N3391A 
2N3392 
2N3393 
2N3394 
2N2295 
2N3402 
2N3403 
2N3404 
2N3405 
2N3414 
2N3415 
2N3416 
2N3417 
2N3525 
2N3614 
2N3615 
2N3616 
2N3646 
2N3702 
2N3703 
2N3704 
2N3705 
2N3706 
2N3707 
2N3708 
2N3709 
2N3710 
2N3711 
2N3819 
2N3820 
2N3821 
2N3823 
2N3903 
2N3904 
2N3905 
2N3906 
2N4058 
2N4059 
2N4060 
2N4061 
2N4062 
2N4284 
2N4285 
2N4268 
2N4287 
2N4288 
2N4289 
2N4290 
2N4291 
2N4292 
2N4293 
2N5172 
2N5194 
2145294 
2N5296 
2N5457 
245458 
2N5459 
2N6122 
25301 
25302А 
25302 
25303 
25304 
25305 
25306 
25307 
25321 
25322 


BI-PAK STILL LOWEST IN PRICE. сше SPECIFICATION 
GUARANTEED. ALL FAMOUS MANUFACTURERS ji 


Type Quantities Type Quantities 

І 25 100+ І 25 100+ 
7400 914 913 0.12 7486 032 031 030 
7401 0.14 013 012 7489 270 347 324 
7402 914 913 012 7490 0.60 058 056 
7403 414 913 012 7491 102 097 093 


0.66 
1.06 К 
1.06 - 
144 E 4 E 
1.06 1.02 74165 167 142 155 
0.99 0.97 74166 1.48 1.44 1.39 
099 0.97 74174 148 1.44 1.39 
013 012 74175 102 097 0.93 
0.13 012 74176 146 1.11 1.06 
0.13 012 74177 116 111 1.06 
913 0.12 74180 1.16 111 1.06 
. 3 3.66 5 


уч oar ah ачуз рн 
есігі 
95258 


06 

96 097 
-930 0.88 
44 1.39 


Devices may be mixed to qualify for quantity price (TTL 74 series 
only) data is available for the above series of I.C.s in booklet form. 


PRICE 35p. 


*D.T.L. 930 SERIES - 


Type Quantities Type Quantlties 

1 25 100+ 1 25 100+ 
BP930 0.14 013 012  BP948 0.28 026 023 
ВРЭЗ2 9.15 014 013 ВР95І 9.65 0.60 0.56 
BP933 015 014 913 ВРӘб2 014 013 012 
BP935 015 014 0.13 — BP9093 042 040 038 
ВР996 015 014 013 BP9094 042 040 038 
ВР944 915 014 0.13  BP9097 0.42 040 0.38 
BP945 928 026 023  Bb9099 921 040 038 
BP946 014 043 0.12 i 


Devices may be mixed to qualify for quantity price. Larger 
счмавшу paces on Application: (DTL 930 Series only.) 


*THYRISTORS 


PIV 06A 0.8A 1А ЗА 5А 5А 7А 10А 16A 30A 
TOI8 Т092 TOS TO66 TO66 ТО64 TO48 TO48 TO48 TO48 
10 9.13 0.15 — - - - = d x 
20 015 018 — — — - - - — - 
30 019 022 -. - - - == = - = 
50 022 028 0.20 0.25 0.36 0.36 0.48 0.51 0.54 1.18 
100 025 030 025 0.25 0.48 0.48 0.51 0.57 058 143 
150 037 038 — — - - - - - - 
200 038 044 025 030 0.50 0.50 0.57 062 062 1.63 
400 = — 030 0.39 0.55 0.57 0.62 0.71 0.77 1.79 
600 = — 039 048 0.69 0.69 0.78 0.99 090 - 
800 =  — 058 065 0.81 081 0.92 122 139 4 ле 
LINEAR I.C.s | 
Туре Quantities Type Quantities 
1 25 100+ 1 25 100+ 
72102 0.46 044 042 TAA350A 1.71 1.67 1.57 
72709 0.23 021 019 uA703C 0.26 024 022 
72709P 0.19 0.18 0.17 uATOSC 0.19 018 0.17 
72710 032 0.1 028 чА?ПС 0.32 031 028 
72741 028 027 0.26 uA712C 9.32 031 0.28 
72141С 0.26 0.25 0.24 чА723С 0.45 0.43 0.40 
72741Р 028 027 0.26 76003 139 134 1.30 
72747 0.79 0.74 0.61 76023 1.39 1.34 1.30 
72748Р 035 033 0.31 76660 9.88 0.86 0.83 
SL201C 046 042 037 LM380 093 0.90 0.88 
SL?01C 9.46 0.42 0.37 жМЕ555 0.45 043 0.40 
SL702C 0.46 042 037 *NE556 0.88 0.86 0.83 
TAA263 0.74 0.65 0.56 ТВА800 139 134 130 
TAA293 0.93 0.88 0.83 ZN414 Lau - = 


SILICON RECTIFIERS 


300mA 750mA TA 15А ЗА 10А 30A 

(007) Plastic (5016) (5016) (5010) (5010) (TO48) 

50 0.05 006 194001 0.05 0.07 0.14 «019 0.56 

100 005 007 144002 0.06 0.09 016 0.21 «+069 

200 006 0.09 1М4003 007 012 020 0.23 «093 

400 007 014 IN4004 008 014 028 «035  *025 

600 008 0.16 IN4005 008 0.16 033 »042 «1.76 

800 011 0.18 ІМ406 010 018 035 0.51 «194 

1000 013 028  IN4007 0101 023 044 x060 +231 
032 IN4007 028 054 w069 «2.88 - 


BR100 «0.23 


Case 100v 200v 400V D32 »0.23 
2Атр TOS 031 051 0.71 (These two diacs are 
6 Amp  TO66 051 0.61 0.77 recommended for use 
-10 Amp  TO48 077 092 142 


with triacs.) 


SUPER UNTESTED PAKS VOLTAGE 
Pak No. Description Price REGULATORS 
Ul 120 Glass Sub-min G.P. Germ. diodes .......... 0.60 
U2 50 Mixed Germanium transistors AF/RF *0.60 ТОЗ Plastic Encapsulation 
U3 75 Germ. gold bonded sub-min like OA47 0.60 | чА 78051129 
U4 30 Germ. transistors like ОСВ!, AC128 «0.60 ЗУ (equiv. to MVR5V) 1.25 
US 60 200mA sub-min silicon diodes ..... 0.60 | uA.7812/L130 
06 30 Sil. trans. NPN like BSY95A. 2N706 *0.60 12V Equiv. to MVR12V) 125 
U7 16 Sil. rect. 750mA ир to 1000........... 0.50 | 4А.7815/1131 
U8 50 Sil. diodes DO-7 250mA like OA200/202 .... 0.60 15V (Equiv. to MVR15V) 1.25 
US 20 Mixed voltages. 1 Watt Zener Diodes . ж0.60 | uA.7818 
110 20 BAY50 charge storage diodes DO-7 ... ... 0.60 18V (Equiv. to MVRIBV) 125 
ОП 20 PNP Sil. trans, TO-5 like 241132, 2N2904 . «0.60 
UI3 30 PNP-NPN Sil. trans Осо £25104 ее «0.60 
Ul4 150 Mixed silicon and Germ. diodes .. А 
015 20 NPN Sil. trans TO-5 like 29696 _. T D.LL. SOCKETS 
U16 10 3Amp Sil. rect. stud upto 1000 PIV ...... *0.60 к, 
017 30 Germ. PNP AF trans. TO-5like АСҮ17-22 «0.60 | __ ar 1 25 100+ 
(018 8 GAmpsil. rect. BYZ13 upto 600 PIV ..... *0.60 | TS?24 24 pin type 9.69 064 062 
019 20 Silicon NPN trans. like BC108 ..... ж0.60 BPS88pintype(lowcost)0.14 012 010 
U20 12 15 Amp sil. rect. top hat up to 1000 ру. 0.60 ВР514 n pin type (low cost) 
021 30 AF Germ. trans. 2G300 series & OC71 . 720.60 815 013 0.11 
U23 25 MADT's like MHz series PNP series ... «0.60 ВР516 16 pin type (low cost) 
U24 20 Germ. 1 Amp rect. GJM up to 300 PIV ..... 0.60 916 0.14 012 
025 25 300MHZ NPN sil. trans. 2N708, BSY27 ... *0.60 
026 30 Fast switching sil. diodes like IN914 ... 
U29 10 1 Amp SCRs TO-5 up to 600 PIV ........ #120 | DIODES 
U32 25 Zener diodes 400m W DO-7 3-33 volts mixed 0.60 
U33 15 Plastic | Amp sil. rect. [44000 series . AALS” 0.08 Byzi6 0.41 
U34 30 Sil. РМР trans. ТО-5 BCY 26, 25302/4 . ,60 | AA120 908 BTZI7 0.36 
035 25 Sil trans. PNP TO-18 2N2906 ...... А АА129 008 BYZIS 0.36 
U36 20 Sil. NPN trans. TO-5 BFY50/51/52 .... . 5 ААҮЗО 0.09  Byzis 0.28 
037 30 Sil. trans. SO-2 РМР ОС200. WS322.. . I AAZI3 010 cog 
U38 30 Fast switch sil. trans. NPN 400MHz ы ВА100 010 (Од9: Eq) 0.06 
39 30 КЕ. Сегт. PNP trans. 2N1301/5 ТО-5. *0.60 | BALG 021 CG65l 3 
040 10`Dual trans, 6 lead TO-5 2N2060 . . *0.60 | pA126 022 (ОА70-ОА79) 0.07 
U43 25 Sil. trans. plastic TO-18 BC113/114 . 9.60 | BA148 0.15 OA5 Shon У 
044 20 Sil. trans. plastic ТО-5 ВС115 ... 9.60 | вд|54 012 Leads 021 
U45 7 3A SCR TO66 up to 600 PIV .... *1.2 | ВА155 0.15 Ол 0.14 
U46 20 Unijunction trans. similar to TIS43 . ж0.60 | BA165 9.14 ОАФ 0.97 
047 10 TO220AB plastic triacs 50V бА . Е BA173 0.15 ОА70 007 
U48 9 NPN sil power trans. like 2N3055 / 6 $ ВВ104 015 ОА? 007 
049 12 NPN sil. plastic power 60W like 2N5294 . *120 | вү100 016 OASI 0.07 
» BY101 012 Оля 0.09 
Code Nos. mentioned above are given as a guide to the | Вү106 018 ОА90 0.07 
type of device in the pak. The devices themselves are | ВҮ114 012 Од9] 007 
погтайу unmarked. ВҮ124 0.12 0495 007 
BY126 0.15 OA200 0.07 
BY127 0.16  QA202 097 
ESTED TIL PAKS* вв 946 5р0 0.06 
BY130 0.17 Spi9 0.06 
Pak No. Contents Price Pak No. Contents Price | BY133 921 N34 0.07 
UICOD = 12х7400 980 (160 = &70 ово | BYIG 091 INMA 007 
UICO! 12x7400 940 UICT2 = 8x7472 0.60 10 036 194 0.06 
UICO2 = 12x7402 060 ЏІС7З = 7473 ово | 81710 035 13016 0.06 
UICO3 = 1207403 0.60 UIC74 = 8х7474 0.60 | 5215 931 14148 0.06 
UICO4 = 12x7404 0.60 UIC75 = 8х7475 0.60 | py713 026 15021 0.10 
UICOS = 12x7405 0.60 UIC?6 = 8х7476 0.60 f 15951 0.07 
UICOG = 8x7406 0.60 UIC80 = 5x7480 0.60 
UICO? = 82407 050 UCSI = эха — 6. SIL G.P. DIODES | 
UICIO = 12x7410 0.60 UICS2 = 5x7482 60 | 
ШС1З = 8x7413 0.60 UIC83 = 5х7483 060 300 mW 40 PIV (min) SUB-MIN 
UiC20 = 12x7420 0.60 UIC86 = 5х7486 9.60 FULLY TESTED 
UIC30 = 12x7430 9.60 U[C90 = 5х7490 0.60 Ideal for Organ builders 
UIC40 = 12x7440 0.60 UIC9| = 5x7491 0.60 са gan nulde 
UIC4) = 5x744) 0.60 UICS2 = 5х7492 oso 30 for 50p, 100 for £1.50, 500 for 5 
UIC42 = 5х742 940 UIC93 = 57493 0.60 1,000 for £9 
UIC43 = 5х7743 d UICS4 = 5х7494 9.60 
ЦІС44 = 5х7744 0.60 01С95 = 5х7495 0.60 
Uic4s = б 099 ОК% = 5x749 0.60 G.P. SWITCHING 
UIC46 = 5x7746 0.60 UICIOD = 5х74100 0.60 ж 
UIC47 = 5х7747 0.60 UICI2] = 5х74121 0.60 TRANS 
UIC48 = 5х7748 0.60 UICI4] = 5х74141 0.60 
UIC5O = 12х7450 0.60 UICI5! = 5x74151 0.60 TOI8 SIM. TO 2N706/8 
UIC5I = 12x7451 He UICIS4 = 5х74154 0.60 | BSY27/28/95A. All usable 
UIC53 = 12x7453 0.60 UICI93 = 5х74193 0.60 | devices, 
UICS4 = 12х7454 060 UIC = 5х7499 0.60 | AT SO Анет кі shorts. 
UICG) = 12x7460 0.60 UIC XI = 25 assorted 74s 1.50 М РМР 


similar to 2N2906, BC Y70. 

20 for 50р, 50 for £1, 100 for £1.80, 

500 for £8, £1,000 for £14. 

When ordering please state NPN 
or PNP 


115 WATT SILICON TO3 
К METAL CASE 
Vcbo 100V. Vceo 60V, IC 15A, 
Hfe 20-100 suitable replacement 
for 2N3055, BDY11 or BDY20. 
1-24 25-99 100- 
50р 48р 46р 


All prices EXCLUDE V.A.T. 


Please add 8% to all prices 
marked * 


Remainder add 25% 


| AVDEL BOND 


SOLVE THOSE 
STICKY PROBLEMS! 


CYANOACRYLATE C2 
ADHESIVE 


The wonder bond which works in seconds — 
bonds plastic. rubber, transistors, components 
permanently, immediately! 


OUR PRICE ONLY 70p 
for 2gm phial 


PAK 


PO BOX 6, WARE, HERTS 


Postage and packing 
add 25p. Overseas add 
extra for airmail. Mini- 
mum order £1 


Wireless World, March 1976 


PUSH-BUTTON 


STEREO 
FM TUNER 


Fitted with Phase Lock- -loop Decoder | 


ж FET input Stage 

* VARI-CAP diode tuning 
* Switched AFC 

* Multi turn pre-sets 

* LED Stereo Indicator 


D 


OUR PRICE ONLY. 3 


£19.9 


The 450 Tuner provides instant program selection at the touch 
of a button ensuring accurate tuning of 4 pre-selected stations, 
any of which may be altered as often as you choose, by simply 
changing the settings of the pre-set controls. 

Used with your existing audio equipment or with the BI-KITS 
STEREO 30 or the MK60 Kit etc. Alternatively the PS12 can; 
be used if no suitable supply is available, together with the 
Transformer T461. 

The S450 is supplied fully built, tested and aligned. The unit is 
easily installed using the simple instructions supplied 


STEREO PRE-AMPLIFIER 


Typical Specification: 
Sensitivity Зр volts 

Stereo separation 30db 
Supply required 20-30v at 
90 Ma max. 


OUR PRICE 


£13.50 ~ 


~ M0 
ше 20-30 


Frequency Response + 148 20Hz 
20KH2. Sensitivity of inputs 


1 Tape tnput 100mV into 100K ohms 


A top quality stereo pre-amplifier 


and tone control unit. The six 2 Radio Tuner 100mV into 
push-button selector switch pro- 100K ohms 
vides a choice of inputs together 3 Magnetic P.U 3mV into 
with two really effective filters for 50K ohms 


P.U. Input equalises to ВТАА curve with а 
1dB from 20Hz to 20KHz 
20-35V at 20mA 


high and low frequencies, plus tape 
output 

MK. 60 AUDIO KIT: Comprising 
2 x А1605 1 x ЅРМ80. 1 x 


Supply -- 


Dimensions 
299mm x 89mm 


x 


ВТМ80. 1 x PA100. 1 front panel Sram 

and knobs. 1 Kit of parts to include 22 

on/off switch, neon indicator, 

stereo headphone sockets plus AMPLIFIER MODULES 

instruction booklet. COMPLETE The AL10, AL20 and AL30 units 

PRICE £27.55. plus 62p are Similar in their appearance and 

TEAK 60 AUDIO KIT: postage іп their general specification 
However, careful selection of the 


Comprising’ Teak veneered cabinet 
size 16%''х11%%''х3%'', other 
parts include aluminium chassis, 
heatsink and front panel 
bracket plus back panel 
and appropriate sockets 


plastic power devices has resulted 
in a range of output powers from 3 

to 10 watts R.M.S 
The versatility of their design 
makes them ideal for use in record 
layers, tape recorders, stereo 
etc. KIT PRICE £9.20 И ЕЕ Fm cassette and car- 
SPECIFICATION: tridge tape players in the home. 


plus 62p 
postage Pe Harmonic Distortion Po=3 watts f= 1KHz 02.5% 
Ф Load Impedance 8-16ohm @ Size: 75mm x 63mm x 25mm 
@ Frequency response + 3dB Po=2 watts 50Hz-25Hz 
Ө Sensitivity for Rated O/P — Vsz25v. ВІ = 8ohm f= 1KHz 75mV.RMS| 


А110 є2.30 Р А120 £2. 65 AL30 


3w R.M.S. w R.M.S. 10w R.M.S. 


A 60 25 Watts (RMS) 


* Max Heat Sink temp 90C. x Frequency response 

20Hz to 100KHz x Distortion better than 0.1 at 1KHz x 

Supply voltage 15-50v ж Thermal Feedback ж Latest 

Design Improvements * Load — 3,4,5, or 16 ohms x 

үйө to noise ratio 80db x Overall size 63mm. 105mm. 
mm. 


Especially designed to a strict specification. Only the 
finest components have been used and the latest 
solid-state circuitry incorporated in this powerful little 
amplifier which should satisfy the most critical A.F 
enthusiast 


Stabilised Power Supply Type SPM80 


SPMBO is especially designed to power 2 of the AL60 Amplifiers, 
up to 15 watts (R.M.S.) per channel simultaneously. With the 
addition of the Mains Transformer BMT80, the unit will provide 
outputs of up to 1.5A at 35V. Size: 63mm. 105mm. 30mm. 


Incorporating short circuit protection. £3 0 
a 0 


Transformer BMT80 
WWW.americanradiohistorv.com 


S 


Input voltage 15-20v 


£2.60 + 62р postage 


High quality modules for stereo, 
other audio equipment. 


Frequency Response 20Hz-20KHz 
(—3dB). Bass and Treble range 
1248. Input Impedence 1 meg ohm. 
Input Sensitivity 300mV. Supply 
requirements 24V .5mA. Size 152mm 
x 84mm x 33mm. 


£3.99 PS12 


Output current 800 mA Max. Size 60mm x 43mm x 26mm 
Transformer T538 £2.30 


127 


mono and 


MPA 
30 


Enjoy the quality of a magnetic cartridge with 
por existing ceramic equipment using the new 

М.Р.А. 30, a high quality pre-amplifier enabling 
ptem cartridges to be used where facilities 
exist for the use of ceramic cartridges only 


It is provided with a standard DIN pus | 6 


input socket for ease of connection 
Full instructions supplied 

POSTAGE & 
PACKING 


Postage & Packing add 
25p unless otherwise 
shown. Add extra for 
airmail. Min. £1.00 


COMPLETE AUD 
CHASSIS 


The Stereo dO comprises a complete stereo 
pre-amplifier, pawer amplifiers and power supply. This, 
with only the addition of a transformer or overwind will 
produce a high quality audio unit suitable for use with а 
wide range of inputs i.e. high quality ceramic pick-up, 
stereo tuner, stereo tape deck etc. Simple to install, 
capable of producing really first class resuits, this unit is 
supplied with fuil instructions, black front panel knobs, 
main switch, fuse and fuse holder and universal 
mounting brackets enabling it to be installed in a record 
plinth, cabinets ef your own construction or the cabinet 
available. Ideal for the beginner or the advanced 
constructor мһс requires Hi-Fi performance with a 
minimum of installation difficulty (can be installed in 30 
mins) 


TEAK CASE £3.65 plus 62pp & p 
foruse with AL10/ 
with tape output. 


yew- PAT NEW r NEW PA12 Stereo | Stereo 
1/ Z 20/30 Amplifier 
t 6.5 0 


TRANSFORMER £2.45 plus 62p p йр 
Pre-Amplifier com- 
pletely redesigned 

Modules. Features include on/off volume. 

Balance, Bass and Treble controls. Complete 

Power supply for AL10/20/30, 

РА12, 54450 etc. 


A.C. Output voltage 22-30у D.C 


OUR PRICE £1 .20 : 


ГРАМ / 


Р.О. BOX 6, WARE, HERTS. 
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DEMA ELECTRONICS INSTANT ANSWERS! 


INTERNATIONAL The Realtone SC44 is the only single key, double 


ELECTRONIC COMPONENTS DISTRIBUTOR bracket machine at this price — 3 seconds for the 
FOR INDUSTRY AND HOBBYIST longest calculation! 


MONTHLY SPECIALS £32.00 + VAT 


— Close out Sale Special Purchase While They Last — 
СТ 5001 12 Digit 4 Funct. 59 CT 5006 12 Digit 4 Funct. w/Mam 


CT 5002 Batt Oper 5001 ӨӨ CT 7001 4 or 6 Digit Aierm 
— Memories Are Made of Thess Specials — 
1101 256 . Bit Ram Mos 99 5262 2048 .Bit Ram 
1103 1024 . Bit Ram Mos. 1.45 1702A 2048 - Bit Prom 
5260 1024. Bit Ram 1.45 5203 2048. Ви u/Violet Proms 
5261 1024 - Bit Ram L/power 145 2102 1024 - Bit Status Ram 


TTL ІСІ. 8038 Funct. Gen Volt Contr 

7447 59 74123 39 Oscillator Sine Sq 

7475 29 74145 49 9-Digit LEO display Comm 

7490 35 Cathodes Comp w/8-digit 
Cik Chips 12" Char 


x 22 functions 

* 40 keys 

* Algebraic logic 

ж Two parenthesis levels [(] ] 

ж 8 digit mantissa: 2 digit exponent 

ж Full chain calculation with алу 
function sequence 

ж Works 10 10. rounds to 8 

ж Basic arithmetic (+. —. X. +) 

x Trig functions sin. cos, tan. and INVERSE 

ж Logarithms (Inx and log) 

ж Anti-logarithms (e* and 10) 

ж Exponentiation |у” 

ж Factorials ( n!) 

ж Convenience functions (1х. x^, \/x. 
Pi key) 

ж Full feature memory (STO, RCL. M+) 


ж Exchange operations (ху) 

ж Oegree/Radian Selection (Trig or - 
Inverse Trig) 

ж Automatic error detection and 


TTL 7400 SERIES 
£01! £0.11 7485 ) 74155 
от ^60 7486 74156 
0,11 0.55 7488 |74157 
0.11 0.55 7489 74158 
0.13 0.60 7490 74160 
013 0.75 7491 74182 
0.22 0.85 7492 74163 
0.22 0.75 7493 74164 
0.14 065 7494 74165 
014 012 7496 I 74166 
0.11 0.13 7496 74170 
016 х 0.13 74100 74175 
0.26 0.14 74107 74180 
0.22 011 74121 74181 
0.22 0.24 74122 74182 
on | 0.2! 74123 74192 
023 0.25 74145 74193 
01 0.25 74150 74194 
02 0.37 24151 74195 


NiCd rechargeable batteries A/C adaptor 
charger. Realtone 5644 instruction book 


0.25 0.26 74153 74198 display Size: 6%" x 3%" x 1%" Weight 
9:25, 95a 74752 78193 ж Clearing Operations (CA. СЕ) quM UI ME 
Wi n ur. 
HIGH SPEED 74H00 * Plus much more i 
74H00 £016 |?4H20 £016 74H52 апе бо, сагу case 
74H0! 0.16 |74422: 036 74H53 S.A.E. for details of SC60 
Ue Oe Lace Ыы Renee 3-memory and SC6010 10-memory statistical and scientific calculators. 
74H08 016 74H40 — 016 74H60 We repair most makes of calculators — S.A.E. for quotation 
74H10 016 74H50 016 74H61 
UA ore ur S Leal = ——— ——— — — — — — — — — — — — — 
Please send me SC44 @ £3200 + УАТ £2.56. Total 
CMOS 4000 SERIES £34.56 + 51p packing 


40004 6019 4014 £4.10 4028 
4001 0.19 4015 130 4030 
4002 0.19 {4076 055 4042 
4006 0.90 4019 0.67 4043 
4007 019 4020 115 4044 
4008 130 4021 110 4049 
4009 0.49 4023 019 4050 
4010 0.49 4024 0.85 |4066 
401: 019 4025 0.19 [4068 
4013 0.39 4027 075 4069 


МАМЕ 
ADDRESS 


Orders to KRAMER & CO., 9 October Place, Holders Hill Road, 
London NW4 1ЕЈ. Tei. 01-203 2473. Telex 888941 attention 

KRAMER. Registered No. 1797716. Export orders invited. £2. 50 P&P 
307 vore 038 УОР 045 |5558 (1458) 


T099 0.45 B DIP 075 ULN 2111 
308 ADiP 0.59 ВОР 2.55 13900 

то99 0.79 |56 ВОР 2.55 75450 Ет [==] 
309K TO3 145 B OP 2.55 75451 

T pkg 065 ADIP 1.25 75452 


V DIP 090 |56 V ПІР 1.20 | 75453 


DTL 
930 £010 936 £010 944 
932 010 937 0.10 |946 


LINEARS 

M300 7099 £045 | TO92 £125 | 
301 voir 029 A DIP 80 [ 
302 TO99 045 1 A DIP 1.05 
304 T0100 0.50 V DIP 0.51 
305 TO9S 0.60 A DiP 0.55 5556 (1456) 


TO ЗМЕС vow 1.25 | 75454 
5.2, 12, 15 1.25 А DIP 022 75491 
A DIP 1.07 A DIP 0.25 75492 
A DIP 1.49 ADIP 0.30 1CL8038 Funct Gen ear Ha E 
този АМР Ба i Se A Уа E Sq y 
йн ны Dates О A еқен MR ole а ке Day-by-day usefulness throughout 1976—that's 
_———— "| GALCULATORS & CLOCKS w/DATA the keynote of our new, completely revised 
1103 1024 Bu Ram Mo 228 5002 — Cal Chip 119 Yearbook. New features include a week-at-a- 
ири мов " а! Стр 14 А 
PSG RIEA A EM S311 Glock Chio 295 glance desk diary, and a fact-packed 
1 loc! тр . , . % П 
A E E NEE M ае Chi 295 Зегуісетап 5 Section. Plus the industry's most 
OUR | C acou E ie comprehensive buyers guide, big legal and 
MV 5020 Jumbo Red or Clear 6 Refundable Against Purchase technical sections, and pages of valuable trade 
MAN | Red 7 Seg. 270° $ TRANSISTORS | 
MAN sie л 2N 22198 TOS £0.37) 2N 4124 T092 010 names and addresses. Order your copy now! 
МАМЕ оа 2N 2222 ТО18  0.15|2N 4126 TO92 0 10 
эр еа 350 29 |әм 2369 7018 010]2м4401 TO92 010 (на — анша анша анша ана шиша — шына аниа шына ee жәна нша ee ee нша ee анша 
SR eR ARN EO T 2N 2905A TOS 0.38|2 5225 Т092 0.10 І Я 
M |24 3227 — TO:8  03212N 5226 Т092 010 | To: General Sales Dept.. IPC Electrical & Electronic Press Ltd 
[ piscounrs: DRE ] Room 11. Dorset House, Stamford St.. London SE1 9LU. 
Ea opcs. Guaranteed By DEMA ELECTRONICS | Please send me... copies of Electrical & Electronic Trader 
| Year Book and Diary 1976 @ £5.50 each. inclusive of 
PRICES LISTED ARE BRITISH POUNDS & PENCE. Ё ores ago and packaging il enciosechegueap oor 
SEND CHEQUE WITH ORDER. Name 
MASTERCHARGE, BANKAMERICARD, BARCLAY Aad ess 


CARD ACCEPTED. TERMS OFFERED TO 
SCHOOLS & INSTITUTIONS. 


POSTAL AND HANDLING CHARGES 
SHIPMENT VIA AIR MAIL 


| 

І 

“Cheques should be made payable to 
under 4.99 add 0.35 £ 10 and over | AND ELECTRON 

І 

| 

| 


IPC Business Press Ltd 


Company registered in England Registered No. 677128 
Registered address Dorset House. Stamford St. SE1 9LU 
Lb анна ешю ана ағып жоса анна ане ана ашып ағып анша «инв анна анна анша тына анша 


5.00-9.99 add 0.25 No Charge 


DEMA ELECTRONICS INTERNATIONAL 
P.O. Box 407 San Ramon, Ca. 94583 USA 
Cable DEMAELINTL 


WWwW.americanradiohistorv.com 
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PIT MOTOR WITH CARTER GEAR ВОХ, 
probably one of the best spit motors made Originally 
mtended to be used in very high priced cookers, 
however, this can be put to plenty of other uses for 
instance your garden barbecue or to drive a colour disc 
for a dance or display or to drive а tumbler for stone 
polishing in fact. there їз no end to its uses Normal 
mains Operation Special price during January and 
February £2 50 + 20р. post 30p + 2p 
MULTIPLE CONTACT PANEL, size approx A" x 
274", this has 200 contacts each cross referenced 
above and below alphabetically and numerically so 
each can be easily identified Contacts are capable of 
making positive connection with a strip or wire as each 
contact is spring loaded and has a gold "pip" Ideal if 
you want to make yourself а computer or for circuit 
bread-boarding (resistors etc plug straight in) or for 
working Out printed circuits, even for teaching 
electronics and novelties such as puzzles combination 
locks. etc. Taken from unused computer panels price 
only £2 + 16р each which works oul to only 1p per 
contact. probably less than the value of the gold pip 
Post 15р + 1p 
REMEMBER 7.029? Electncians of the old schoot 
most Certainly will, and most will agree how much 
better this 16 than sts modern replacement 1 5 mm tt 
has greater current carrying capacity {20 amps against 
13 amps) and being stranded it will not break so easily 
and being larger it 15 easier to изе А fortunate buy 
enables us to Offer 3 core 7 029 cheaper than we 
could offer З соге 1 5 тт. namely £8 against £11 If 
you are contemplating imstaling a ring main. an 
immersion heater storage heaters or fies then you 
should definitely buy some of this cable It is pvc 
covered correctly colour coded and up to all British 
standards, in fact. was made by one of our most 
famous cable companies Price £8 + 64р per 100 
metre coil Carriage £2 50 + 20р 


TANGENTIAL HEATER UNIT 

This heater unit is most efficient and quiet running. Is as fitted in 
Hoover and blower heaters costing: £15 and more. Comprises motor. 
impeller, 2k W element, and 1kW element allowing switching 1. 2 and 
3 kW and with thermal safety cut-out. Can be fitted into any metal 
line case or cabinet Only needs control switch. £5.82 plus post & 
VAT £1 2kW Model as above except 2kW £4.25 plus VAT & post 75p. 


Don't miss this Control Switch 44p. P.&P. 40p. 


CENTRIFUGAL BLOWER р 

Miniature mains driven blower centrifugal type blower unit by 
Woods. Powerful but specially built for quick running—driven by 
cushioned induction motor with specially Биік low noise bearings. 
Overall size 4/2" x 44” x 4". When mounted by flange, air is blown 
into the equipment but to suck air out. mount from centre using 
clamp Ideal for cooling electrical equipment or fitting into a cooker 
hood, film drying cabinet or for removing flux smoke when 


soldering. etc , etc. А real bargain at £3.30 + 60p post & VAT 


DISTRIBUTION PANELS 

Just what you need for work bench or lab. 4 x 13 amp sockets 
in metal box to take standard 13 amp fused plugs and on/off 
Switch with neon warning light. Supplied complete with 6 feet 
of flex cable Wired up ready to work. £2.75, VAT & postage 
б5р 


AUDIO AMPLIFIER 

Part of the famous Redttune background music system secondhand 
but believed in good order However no guarantee. we are selling for 
spares value only These are 6 valve amplifiers the output valves are 2 
x EL 84 in push/pull complete with mains transformer, rectiher and 
ample smoothing equipment The mains transformer alone, today would 
Cosralleastt 4. Size is 95" x 55" x 45" Price only £2.00 + postage 
& УАТ? 50 


BIRITA Et 


THIS MONTH'S SPECIAL OFFER is a very versatile 
transformer which can be used for many purposes. 
Rated at 250 watts it 15 very well built with frames for 
upright mounting and 15 varnish impregnated Hs 
primary 15 for 230/240 volts 50 cycles. it has four 
secondaries each 10v very high current windings. Just 
a few of the circurts it can power аге 10-0- TOv at up to 
12 amps, 20.0- 20v at up to 6 amps, single 10v at 25 
amps. single 20v at 12% amps, single 30v at 9 amps: 
single 40v at 6 5 amps The transformer can be used 
for power circuits (charging. etc ) or for amplifiers, 
there being an earth screen between primary and 
secondaries A wansformer like this today would cost at 
least £15 from the makers. however. we are making а 
special offer 31£3:50 + 28р, post£1 + Bpeach Grab 
some while you can, our stock may not last long. 


12V MINIATURE RELAY with plastic dust cover 
This has 4 sets of gold plated change-over contacts. the 
offical rating of which we are not sure. but they look 
plenty big enough for 5 amps Suze of the relay 14 
high x J4" wide x 114" thick Price £1 + 8p 

110V OPERATED CONTACTOR. This has 4 sats of 
10 amp contacts. This is really a relay but much more 
robust than the normal type and with bakelite 
seperators between the contacts to prevent flashovers 
Hf it 1s not convenient to work two of these in series 
2307 240 volts, then use a condenser in series to Cut 
down the voltage A real bargain at£ 1 50 + 12p which 
эз less than halt manufacturer 8 price. 
FLUORESCENT DIMMING. Fluorescent lights 
cannot normally be dimmed unless the cathodes are 
maintained at ther normal voltage We have a Philips 
ballast designed especially to do this and with this 
ballast a 40 watt lamp may be dimmed using a variac 
or thynstor dimmer Price ҰЗ + 24р, post 60р + Sp. 
PULSE TRANSFORMER with circuit for sound to 
light unit h is а very simple circuit and all parts are 


readily obtainable from us or you may already have 
them in your junk box Price of the transtormer with 
crcut 75р Postand VAT paid 

ORP 12 LIGHT CELL. This device has been going for 
Some years now but st has not been bettered and new 
applications keep being found for t We have good 
stocks, pnce б5р + 5p 

METERS WITH BUILT IN TRIP. A most unusual and 
interesting panel mounting instrument. American made 
these are flush mounting. full vision. moving coil 
meters, face size 2%'' x 22" with two front settings 
which enable ал external circuit to be tripped, a light ht 
ог an alarm sounded at any pre-set voltages within the 
range of the meter We have meters covering the 
following OC voltages О to 2v. О to бу; O to 15у: O to 
25v. O to +2& Oto +150 Price £6.50 + 52р 


PAPST MOTOR. These are German made but a very 
special feature about them which has made them 
popular for use in tape recorders and other applications 
requiring а very constant speed is that instead of the 
centre rotating (1 15 In fact the outer which rotates and 
this being a fairly heavy casting acts as а flywheel or 
capstan These motors are also Capacitor Start $0 easy 
10 reverse We have just receved delivery of a 
200.240v АС papst motor. makers ref KLZ 
32.50-4-3500 which we estimate to be 1/40th НР. 
size 15 3” diameter 3” high Price £6 + 48р, post 40р 
4 3p We also have a similar, but slightly larger 
motor (estimated 1/20th HP). 115v working. price 
£2 50 + 20р. post ЗОр + 3p 

110 R.P.M. MOTOR. We have good stocks of very 
well made (American) induction motor coupled to gear 
box reducing speed to 100 rpm 


15A ELECTRICAL PROGRAMMER 

Learn in. your sleep Have radio playing and kettle boiling as you awake -- 
Switch On lights to ward off intruders — have a warm house to come home Io 
All these and many other things you can do if you invest in an electrical 
programmer Clock by famous maker with 15 amp on/off switch Switch on 
time can be set anywhere to stay on up ta 6 hours Independent 60 minute 
memory jogge! А beautiful unit. Price £2.95. УАТ & Postage 60р or with 
glass front chrome bezel £1.50 extra 


REED RELAY IN SOLENOID. Resistance 1 5К. this 
will operate from voltages of 10v upwards or a current Теч ТЕТЕ 
of 12mA upwards The flow ol the control current gc йа ШШЕ у 
closes the reed switch but if you bias this with a small > % 
magnet or an opposing current then the flow of the Ia зо” 
control current could be made to open the reed Switch ЖУ» Sern 
Prce 75р + бр o` 1 
MULTI-TURN POTS, American made ` пі 2К-20к g = 


These are an expensive control but perform a most x 

useful funcnon Limited stocks £1 00 + Bp each SMITHS CENTRAL HEATING CONTROLLER 

19-PIECE SOCKET SET. These were a very popular Push button gives 10 variations as follows (1) continuous hot water and continuous central heating (2) 
hne when we last had them, we have just secured а continuous hot water but central heating off at night (3) continuous hot water but 
further delivery Covering sizes from 4410 15/16" central heating on only lor 2 periods during the day (4) hot water and centrat 
with ratchet handle and two L` shaped handles heating both on but day time only (5) hot water all day but central heating only for 
altogether in a wall mounting holder А must for every 2 periods during the day (6) hot water and central heating on for 2 Deriods during 
тап 5 bench, also useful for carrying in your car Price the day time only — then fos summer time use with Central heating off (7) hot water 
£1.40 + 11p. post 50p + 4p continuous (8) hot water day ume only (9) hot water twice daily 110) everything ой 
CAR ELECTRIC PLUG, another item which we have A handsome looking unit with 24 hour movement and Ihe Switches and other parts necessary to select the 
been out of stock for some time but which has just desired programme of heating. Supplied complete with wiring diagram Originally sold we beleve at 
соте in again Fits in place of a cigarette lighter so 1s а ove: £15 — we offer these while stocks last at £6.95 each VAT & Postage 85р each 
useful method of making a quick connection into the 
car electric system for а mini Immersion heater, razor 
cassette player. etc Price 58р + Sp each 

NYLON DRIVE CORD. We are always getting asked 
for this in the shop so we expect quite a fot of our post 
customers are needing it too Standard 6 ft lengths 
Suitable for most receivers Price 20р + 5p per length 
LUBRICANT AEROSOL. You have probably often 
found the need to lubricate inaccessible places the 
aerosol we have is just right for this, you сап direct it in 
ә hne spray The lubricant forms a dry film, it is in fact 
ІСІ Fluon (169 Price 45р + 4p per сап ог 12 canst 4 
* 32p 


TERMS: Where order is under £5 please add ЗОр surcharge to 
Offset packing expenses 


J. BULL (ELECTRICAL) LTD. 


(Dept. W.W.), 103 TAMWORTH ROAD 
CROYDON CRO IXX 


VOLTAGE REGULATORS 
Variable Output 
MC 1469 R 500 m 5-37 ОУ Positive 
МС 1463 R 500 mA 3 6 37 ОУ Negative. 
MC 1723 CP2 150 mA 2 0-37 0 V Positive 
MLM 305 G 20 mA 4 5-40 ОУ Positive 
MLM 304 G 20 mA 0 1 40 O V Negative 
MC 1466 L Floating Current/ Voltage regulator 
Fixed Output 
Positive Voltage— £1.20 
MC 7805 CP 
MC 7812 CP 
MC 7815 CP 
MC 7818 CP 
24 volt MC 7824 CP 
0.7 Amp Positive Voltage— £0.77 
5v MC 7705 CP 
16У МС 7715 СР 
WV: MC 7718 CP 


from 
‘MOTOROLA @ MULLARD @ SIGNETICS 
£o MONSANTO 6 FERRANTI 6 СІМ 


£0.07 : VS У 
£0.08 Mullard Audio and Radio Modules 
£0.09 *LP 1173 10 Watt Audio Amp 
£0.10 *LP 118472 Very low distortion stereo pre-amp 
£0.13 ЖР 1185 FM 1F Amphher Е 
*LP 1186 FM Tuner Module s: 
£0.16 ЖР 1400 Stereo Decoder Module 
£0.17 Special “ка” offers 
£0.18 (0) 10 Watt Stereo amplifier comprising — 
£0.20 1x LP. 1184/2 ND2 x LP 1173 
MR 506 600 V £0.25 *NORMAL PRICE £20.52 


ТОЗ Volt Positive Regula- MR 508 800 V £0.29 
tors 3 (2) FM Tuner comprising — 


letecaal thermal shot down: MR 750 Series 6 AMP 1x LP 1185 1 x 0P 1186 1 x LP 1400 
MLM 309 K — £1.53 MR 750 50v £0.27 *NORMAI PRICE £19.86 — «KIT PRICE £15.00 
MR 751 100 У £0.28 Data Sheets on each module 10р extra 
£0.33 


MR 752 200 V 
0:40 MULLARD TRANSISTORS/DIODES 


MR 745 400 V 
MR 756 600 v £0.54 Ы 
" E £0.21 BAX 17 €0.14 BD 160 — £2.00 ВЕ 180 
Boney Diodes S00 ON BLY. BE Series g £018 BC 107 €012 80181 6065 BF181 
General Purpose Diodes | £0.13 ВС167А £0.33 80182 £0.70 
1N 4148 €0.08 ВС 1©7В £0.09 BD 183 £0.80 
£0.18 ВС 168 £0.10 BD 201 £1.00 
£0.32 — BC!OBA £0.11  BD:203 1.00 
£0.30 8С1088 £0.08 80232 £0.82 
£0.17 ВС 1098 £0.13 ВО 233 £0.50 МЈ 2955 £0.78 
£0.08 — 8C 109C £0.14 BD234 #052 МЈ 3001 41.56 
£0.08 АВС 147 £0.08 80235 £0.57 «MJE 340 460.61 
£0.36 — «BC 148 £0.06 80237 £0.62 MJE 371 £0.75 
£0.50 «ВС 148B — £0.08 80238 0.72 МЈЕ 521 0.68 
£0.25 «ВС 149 £0.06 8Ғ115 60.14 MJE 2995 €1.18 
£0.22  *8C 157 £0.08 ВЕ 167 £0.20 МЈЕ 3055 £0.72 
£0.20 ВС 158 £0.07 ВЕ 173 £0.22 MPSA 06 0.17 
£0.39 «BC 159 £0.09 ВЕ 177 £0.43 MPSA12 £0.33 
£0.10 £0.18 ВЕ 178 £0.32 *MPSU06 0.37 
£0.24 £0.18 ВЕ 179 £0.38 *MPSU 56 £0.39 
£0.20 £0.20 MISCELLANEOUS 
£0.31 £0.18 ME 0411 
£0.40 £0.22 ME 0414 
£0.60 £0.70 


DIODES 
Rectifier Diodes 

1N 4001 Series 1 AMP 
1N 4001 50 V 
1N 4002 100v 
1N 4003 200v 
1N 4004 400 V 
1м 4005 600 у 
1N 4006 800 v 
1N 4007 1000 v 
MR 501 Series 3 АМР 
MR 500 50v 
MR 501 100 V 
MR 502 200 V 
MR 504 400 V 


£1.83 
£2.50 
£0.50 
£1.25 
£1.25 
£3.53 


Negative Voltage-— £1.60 
MC 7905 CP 
MC 7912 CP 
MC 7915 CP 
MC 7918 CP 
MC 7924 CP 


1 Amp 

5 volt 
12 Volt 
15 vott 
18 volt 


ЖКІТ PRICE £15.00 


DISPLAYS AND LED’ 


All from Monsanto MAN Senes 


£0.33 
£0.33 


7 segment displays — Red yellow green orange 
Type 1 Common anode RH decimal 
Type 2 Common anode overflow [+ 1) 
Type 3 Common cathode LH decimal 

Please specify colour height and type number read 
Type 4 О 12" Red display - £0.35 


Light emitting diodes — Red yellow green orange 
Туре 1 0 2 inch diameter panel mounting 
Type 2 0 125 inch diameter РСВ mounting 
Type 3 0 125 inch diameter high intensity 


03 inch 
j £1.34 
£0.04 MOTOROLA 
2N 3055 40.70 
MJ2501 «1.80 


Tuning Oiodes 
*BB 105 A VHF 
*BB 105 B VHF 
*BB 105 G VHF £0.44 
MVAM — 1м MW/LW £2.70 


Please specity colour and type number геда FERRANTI INTEGRATED 


Unless otherwise specified alternate colours will be shipped if ordered colour 15 ПОТ CIRCUITS 

available ZN 1040 E Universal counter / display 
driver £12.00 
ZN 1034 E Precision timer £2.99 
*ZN 414 A № Radio circuit £1.00 


SOLDERING IRONS 
Ltesold soldering irons 240 A a.c 


£0.59 
£0.63 
€0.38 
£0.15 Red only 
£0.32 


7 segment decoder drivers — 

CMOS common cathode MC 14511 CP 
TTL common anode N 7447 B 

ТТІ common cathode М 7448 В 


DATA BOOKS 
Motorola 
Diodes Transistors etc over 3500 pgs 


€1.23 
£0.75 
£0.85 


CMOS over 400 pgs , 
Linear integrated circuits over 800 pgs 
Signetics 


Oata/ Applications book over 1600 pgs 


Booklets on CMOS. DMOS, 7415 Consumer ІС shift registers RAM s 


(specify title) 
No VAT this section 


V; Watt Carbon resisters Mullard CR 37 

Vi Watt Metal film resistors Welwyn MR 5 

8 War Wirewound resistors Welwyn W 22 
12 Wat! Wirewound resistors Welwyn W 23 
20 Watt Wirewound resistor Welwyn W 24 


W23 апа W24 are available up to 27 kt} all other standard values available 


І.С. SOCKETS 
14 рт £0.12 
24 рп £0.26 
40 4n £0.30 


16 pn £0.15 
28 рп £0.27 


Dept. WW, Wellington Road 
London Colney, St. Albans 
Herts. AL2 1EZ 


WW — 089 


Modet 90 12 watt 
Modet 142 20 watt 
Model 187 24 wan 


Conqueror -ight weight 


efficiency 


Spring stand tor above irons 


Desoldering = attachment— fits 


only 


iron 


£2.75 
£2.80 
£2.95 

high 
£2.83 
£2.14 


Conqueror 


£4.55 


ME 0462 
ME 0492 
ME 1002 
ME 4003 
ME 4102 
ME 4104 
Т1Р 29A 
ТІР 30B 


£0.16 £0.37 
£0.06 £0.50 
£0.07 £0.26 
£0.07 £0.27 
£0.17 £0.30 
£0.65 £0.34 
£0.08 £0.38 


Desoldering braid 5 foot reel 50.79 


£0.06 
£0.06 


144 


£0.41 
£2.00 


INTEGRATED CIRCUITS 

5 nA'741 CV Op Amp 
НА 709 Су Op Amp 
Signetics Memones 
М 82506 B 256 bit bipolar RAM 
2102 B 1024 Би MOS RAM 


Special Offer: 
Motorola 14 pin 741 C 


Signetics Linears 

MC 1458 V Duat comp op amp 
*NE 540 L Audio power driver 

NE 555 V Timer 

NE 556 А Duat Timer 

NE 561 BP LL with АМ demod 

NE 562 BPLL with vVCO 

NE 566 VP LL function gen 


OR FURTHER DETAILS 


£0.80 
£1.12 
£0.44 
£0.95 
£2.70 
£2.70 
£1.50 


Terms of Business: Cash with order 
PRICES EXCLUSIVE OF V.A.T. WHICH MUST BE ADDED AS SHOWN BELOW 
Postage / Packing 30p + VAT V.A.T. 8% except where marked thus * These items 2596 


TIP 31A 
TP 42A 


MAIL ORDER ONLY 
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ELECTRONIC BROKERS 


Electronic Brokers Ltd. 
are one of the leading 
electronic instrumentation 
companies in the UK, 
providing a full range of 
services to Universities, 
Industry, Colleges and 
Governments both at home 
and overseas. 

We have the largest 
Stocks of secondhand test 
equipment in Europe as well 


TELEPHONE 
TEST EQUIPMENT 


SIEMENS 

Level Meter 3D 332 0.3.1 200KHz £250 
Level Meter 3D 335 10KHz-1 7M Hz £300 
Level Oscillator 329 0.3-1 200KHz £250 
Level Oscillator 3518 £300 
Carrier Frequency Sweep measuring set up. Type Rel 
32 М710 (to 15MHz), Comprising Level Oscillator 
Rel 3W 518 Level Meter Rel 30 335 Sweep 
Attachment Rel 3W 933. Tracing Receiver Rel 30 
346. Used for measurement on carrier telephone 
equipment for coaxial systems (eg V960. У1200 & 
V2700) and woeband radio relay systems (e.g 
FM600 FM900 FM1800) P.O.A. 
S.T.C 

Octave Filter 74143A. 37 5—12.800H? For 
analysing noise & interference on comms systems 
Particularty useful with Psophometer 74142 . P.O.A 
Selective Level Measuring Set 741848 60-1364 KHz 


£125.00 
Measuring бет 74831A Р.О.А 
Muliwatt Test Sers 74166 £50-£65.00 


Noise Generator 74126 20Hz-4Kz £120-£200.00 
Selective Level Measuring Sets 74832B 
50KHz800MHz 03-3V, O-600m V & dB scale 
60mV-!20mV FSD (adjustable) оп dB scale W 

function also as Beat Frequency Indicator & as a Freq 
Deviation Meter Transistonsed & Ponable operates 
from an internal battery Impedence 750hms £140.00 
White Noise Generator 74262В Measures basic noise 
& intermodulation оп multicircuit telephone systems 
(up to 960 ccs.) in terms of Nose Power RatioP.O.A. 


WANDEL & GOLTERMAN 

Level Transmitter TFPS 42 10KHz-14MHz £375 
Level Meter ТЕРМ 43 10KHz-14MHz £375 
Wandel & Golterman VZM 2. Distortion measuring set 
for phase and amplitude mod For multichannel FM 
Radio Systems up to 12MHz base bands £350 


AOVANCE 


Double Pulse Generator PG 56 Pulse Amplitude 
0.1У-10У Sq. wave О 10У Rise Time 10nsec 
(typically) £87.50 
Pulse Generator PG.55 P.O.A 
Modular Pulse Generator Advance Type РС 52 
System of 5 Signal! Generating & Processing Units 
Repetiuon freqs up to 20MHz & Output Pulses to 20V 
(SOohms) Rise & Fall times Snsec its versatility enables 
the production of complex pulse & ramp waveforms not 


obtainabie from pulse generators £250 
ADVANCE 
Pulse Generator PG55 P.0.A 


HEWLETT PACKARD 

Pulse Generator 212A Pulse width variable from О 07 
to 10usec Amplitude 50У peak +VE ог —VE into 
50оһтѕ. 1008 step attenuator. Pulse rise & delay time 
0 02 usec £240.00 
MARCONI 

Double Pulse Generator TF1400/S Min type CT434 
C/w ТМ6600 sec Pulse gen Plug In. 10Hz-100KHz 
100nsec-100usec The main pulse generator provides 
Negative pulses up to 200v ЕМЕ + VE pulses up to 
60V EMF & Simultaneous * VE & Е putses up to 
20EMF Р.О.А 


PULSE GENERATORS 


as a selected range of new 
products. These are on display 
at our London showrooms 
where customers can examine 
the equipment of their choice 
and see it working. 


Electronic Brokers Ltd 
have fully equipped 
workshops on the premises to 
test and report on the majority 
of equipment we sell 


SWEEP GENERATORS 


HEWLETT PACKARD 
Sweep Oscilator 6920 2 4GHz. Sweeps from “start 
to “чор freq SPECIAL OFFER £300 
Sweep Oscillator 6938 4-8GHz 

SPECIAL OFFER £328 
Sweep Oscillator 6930 4-8GHz £325 
JERROLD 
Sweep Signal Generator 9008. Central Fregs. 
500KHr- 1 200MHz Sweep widths narrow as 1OKHz to 
400MHz wide. 50ohms о/р impedance £400 
M.E.S.L. 
Swept Signal Source MH883 7-12 5GHz 


SIGNAL SOURCES 


ADVANCE 

VHF Square Wave 
10.KHz-100MHz. Мах о/р 2V 
AIRMEC 

Н.Е. Signal Generator 201. 30KHz-30MHz (7 bands) 
int. Xtal Calibrator o; p level variable TuV-1V 750hms 
Impedance. Int. Mod at 1KHz Ext Mod. 30Hz 
1OKHz £60-115.00 
GENERAL RADIO 

Unit Oscillator 1209C. Freg. 250-920MHz Accuracy 
1% Drift 0.236. D/pin to 5Dohms = 150mW supplied 


£480.00 


Generator 5621 
£35.00 


with Power Supply Type 1201-С018 as 
iltustrated £215.00 
Unit Oscillator 1218A. 900-2000MHz. Power output 
of 200mw across band £140.00 
Опи Oscillator 1363 Spec оп request £495.00 


HEWLETT PACKARD 

FMAM Signal Generator 202H FM AM CW & 
pulse coverage 54 to 216 MHz RF о/р О tuv-0.2V 
500hms Impedance £450 
Univerter 207H for use with above £100 
U H.F Signal Generator 6! 2A 450-1200MHz £495 
УНЕ Signal Generator 608E 10-480МН: (5 band) 
Accuracy *0 5% о/р O.1pV-1V (vanabte) 5Oohms 
Int AM 400 & 1000Hz Ext AM. 20Hz 20KHz 
Superb condition £855 
Signa! Generator 614A. 900-2100MHr о/р 
0.1иу 0.2у (50ohms) 6395.00 
SHF Signal Generator 618C. 2 8-7 6GHz 1% 
5доһт5 Е550.00 
U H.F Signal Generator 616A 1 8-4 2GHz 6475.00 
MARCONI INSTS. 

FM/AM Signal Generator ТЕ 995А/35 Ministry 
type No CT402 1.5MHr220MH:r R.F о/р 
2uV.200mV Interna! & External Mod Facilities. V 
good condition £385 
FM/AM Signal Generator TF 995A/5 1 5-220MHz 
in 5 bands. O 1n V-200mV F.M. up to + 120KH: from 
50Hz15KH; А.М up to 50% from 100Hz-10KHz 


о/р (!) 2uV-200mV (2) with terminating uni 
lpV-100mV Int mod treqs. 400H2, 1KHz & 1.5KHz 
Distornon on internal F.M %25Н: (2) on 


internal AM 696 at 3096 mod £300 to £350 
AM Signal Generator TF801D/1 Freq range 
10-470MHz R.F output О tp-1V Pston attenuato 
50ohms Impedance Moduiation Int АМ 1KHz. Ext 
AM 30 Hz20KH; Low spurious FM & dri 
VSW.R 1.2 o fess £400-£800 
АМ Signa! Generator TF801D/ 15 Military Version 
10485MHz £450-£800 
ВС Osciliator ТЕ1101 Superb Condition 
20H:-200KHz 60dB Attenuator Output continuously 


vanable up to 20V £220 
ВС Oscillator TF1370A 10Hz-10MHz. Square Wave 
up to 100KHz High Outputs up to 3! 6V £285 


Amember of 
theEBgroup 


ас”. 


R.C Озснаюо: TF1370 £90 
Phase/A.M Signal Generator TF 2003 
0.4-12MHz £150 
A.M Signal Generator EF 801В/35 12 485MHz 
01шУ-1У £195.00 
В.С Oscillator TF1101 Frequency range 
20H2-200KHz Outpur Direct into 60000-20v 
varable Attenuator О-баВ in 1048 steps Impedance 
600} Distortion Via 1KHz Filter iess than С 

Direct or via Attenuator Less than 0.5% 50Hz-20KHz 
Less than 1% 20Hz-200E Hz. Superb condition £220 
ӘНЕ & ӨНЕ біспа! Generator TF1058 
1600-4000MHz О luv-445mV  50ohms Impe. 
dance £295.00 


Heterodyne Generator TE eo 
2MHz 100MHz £45.00 
FM/AM signal Generator 1Ғ937/1 C1320 
35КН2-18 3MHz As seen condition £80.00 


Portable Receiver Tester TF888,3 Freq 
7OKHz-70MHz Xtal check SOOKHz & SMHz Output 
luV-10mV in 10dB steps 1KHz AF Oscillator af 
Power ranges lomV 10Стуу & 1W £70.00 
Wide range R-C Oscillator TF1370. Sine wave 
10Hz10MHz Square «ave 10Hz-100KHz Direct 
outputs up to 31 6V Апепџаїог with 750hms 


1000hms & 6O00hms impedance £110.00 
Also TF1370A Later verson of above €285 
Phase; A M Signal Generator TF2003 
0.4-12MHz £150.00 
MUIRHEAD 

LF Decade Oscillator D880A 2 phase 
0 O1Hz-11 2KH7 £295.00 
Decade Oscillator ОВ89ОА 1Hz-1 1 2KHz £335.00 
RADIOMETER 

Stereo signat generarer SMGIC Full spec on request 
Superb condition £400 
WAYNE KERR 

Video О lator 0 22 KH; 8MHz in 6 
ranges £75.00 


Video Oscillator О 220 19 KHz-1DMHz 


OSCILLOSCOPES 


ADVANCE 
OS 2000 Scope c/w. OS 2002Y & OS 2003X Plug 
£215 


£150.00 


ns 
HEWLETT PACKARO 
Oscilloscope 140A c/w 1415A time dome 
reflectometer For testing of cables. connectors 
striphines & transmission imes £750 
Sampling Scope 185В D&-3.5 GHz £395.00 
Oscilloscope 175A DC 5CMHz Main Frame £150.00 
Plug-ins available from £25-£55.00 
50MHz single channet 1751А Time Mark Gen 1783 
Aux Plug-in 1780A. Display Scanner 1782A Sweep 
Delay Gen 17818 Dual Trace Vert. Amp 17504 
Delay Gen 1781A 
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MARCONI 

Portable Scope ТЕ 2203 DC-15MHz SOmV/cm £115 
T V. Scope TF 2200A/1 c/w TV Ditt Plug in TM 
6457A DC-30MHz £190 
Potable Scope TF2203. 15MH Bandwidth, DC 


couoted. бОт\/ /cm sensitivity £125.00 
PHILIPS 

Oscilloscope PM 3250/02 DC-50MH? £395 
SOLARTRON 

Portable Scope DC-6MHz Double Beam £95 
Solarscope CD 1016 NS 10 DC-5MHz Double Beam 
Suitable tor TV Servicing £95 
Portable Scope CD 1400 DC. 15MHr Plug ins available 
CX 1441 1443 1444 £175 


Wide Band General Purpose Scope CD-1212 (Min 
Type СТ484) Plug ins CX1251 & СХ1252 £149.50 
HEATHKIT 

10 12 р Scope Single Beam 50MV/cm DC-4.5MHz 
5” Tube. Assembled Refurbished. Our price 449.50 
ROBAND 


25MH: Scope R 050 c/w 5C Plug in £200 
25MHz Scope Н 050A c/w 5C Plug in £225 
ADVANCE ; 

77B Milhvoltmeter 50Hz-4.5MHz. О 001У to 300V 
FSO Input Impedance 1 OMohms £42 


Voltmeter УМ BO AV Volts 0-500V (ranges 6) DC Volts 
1 5KV 7 ranges. Resistance О 1000Mohms £45 
DAWE 


Valve Voltmeter Type 6138 О 03.300V 
(RMS) £126.00 
ВР. 

Voltmeter ТУМ 1063 Р.О.А 


HEWLETT PACKARD 

ОС Vacuum Tube Voltmeter 412A 1MV.1000V 1 
Accuracy Can also be used as Ohmeter & 
Ammeter £75 
VTVM 4000 1mV to 300% FSD. 12 ranges 10Hz to 
АМН: 2% accuracy Input impedence 10Mohms £85 
Утум 4001. Logarithmic version of 4000 Reads RMS 
value of sine wave Log voltage scale 0 3 to ! & O 8 to 
3. Linear 48 scale. Input Impedance 10Mohms — £90 
Vacuum Tube Voltmeter 4108 Freq Range 
20HZ-700MHz. АС1-600У (6 ranges) DC 1V-1KV 
ohmeter O 2 ohms to 500Mohms (7 ranges) Accuracy 


2 £65.00 
DC Microvoltommeter 425A Voltage range + ve & 
ve from 100\ and scale to 1V end scale 11 steps 1 


3. 10 sequences. Current +ve & 
3mA Amplifier Gain 1000.000 £95.00 
Vacuum Tube Voitmeter 400H Freq Range 
10H: 4MH; Volis 1 0mV-300V FS (12 ranges) 
Accuracy + 1% (5OHz-SOOKH2) + 2% (20H7-1MHz) 

Р.О.А. 
AV Voltmeter 400Е Sold state АС volts 1mV-300V 
FS (12 ranges)  Freq 10Hz-10MHz 
Accuracy ] РОА. 


ve from 10pA to 


ELECTRONIC 


ADD 87 VAT TOALL PRICES 
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MARCONI 

Sensitive Valve Voltmeter TF 1100 1004V-300V АС 
Freq coverage 1OHz-10MHz. Meter has dB scale 
facility £85 
Valve Voltmeter TF 1041B General Spec 0-300У Ас 
O-1KV DC Resistance up to 500Mohms £60.95 
Voltmeter Мо 3 CT.208 TF.958 AC 100тУ-150У 
multüpher extends АС range to 1 5KV ОС 
50mV-100V Freq Range 20H;-100MHz £55.00 
PHILIPS 

LF. Miliivoltmeter GM.6012 12 ranges-1mV-300V 
dB scale on meter Accuracy | 2Hz- 5% 
5Hz-100KH; 25% 100KHz-1MHz «0.596 Атріћ- 
cation available 50-70 £65.00 
HF Мипуойтеювет GM 6014 Measuring Ranges 
1mV-300mV in 6 ranges. Accuracy at 30KHz - 3% of 
FSD = Ampitude Char 1KHz-30KHz tiat within 
+ 5% £55.00. 
OC Mictuvoltmeter GM6020 — 104V-1KV Current 
JOpA-10uA Accuracy 5% (FSD) O- 100 uV, 3% (FSD) 
AU other ranges Recorder o/p facility £65.00 
SIGN ELECTRONICS 

А.Ғ. Volimeter AM324 £60 
HF Millwoltmeter Philips Type GM 6014 Ranges 
1mV.300mV іп 6 Ranges Facility also for 
100mV 30V Meter equipped with dB scale Accuracy 
а! 30KHz less than 396 F.S D Amplitude characteristic 
flat within. * 576 

SOLARTRON 

DC Digital Уойтетөг 1М 1420.2 2,54V-1Kv in 6 
ranges 005% DC accuracy £235.00 
DVM Type LM1420.2Ba OC, true RAMS & mean 
АС sensing Accurate measurement irrespective of 
harmonic distortion accuracy + 0.25% Freq 
40H:-20KHz P.O.A. 
AC Converter LM1219. 30mV-300V mean reading 
Freq range. 10Hz-10KHz Р.О.А. 
DVM LM 1480.3 Autoranging version of LM 
1440 3 Max reading 39999 5a V-2KV DC. Full spec 


оп request Р.О.А. 
FLUKE 

АС/ОС Ditferential Voltmeter 803 0-500У Nult 
Ranges 10, 1. 01 &OO1V £125 


Oifferential Voltmeter 821A For calibration, testing 
stability measurements of regulated power supplies. DC 
Voltmeter calibration + 0.01% ‘absolute accuracy 
infinite input resistance at null over entire 0-500V 
range standard cell referenca Polarity switch In-line 
readout with automatic lighted decima! No zero 
controls Usable as conventional МТУ М (3% 
FSO) 3 £165 


ADVANCE 

Recorder Calibrator HC20 
АУО 

Valve Tester CT160 Рог testing of receiving & iow 
power valves Mutual conductance. Emission 
Electrode, insulation & anode current can be measured 
Ministry approved £60.00 


Carriage and packing 
charge extra on all items 
unless otherwise stated. 


£15.00 


equipment people 


- 


»: 


yi 


AIRMEC/RACAL 
Wave Analyser 248A. 5-300MHz £195-£300 
Wave Analyser 853. 30KHz-30MHz Sensitivity tuV 
to 1V up to 20 MHz 44V to 4V up to 30MHz £95.00 


Wave Analyser 248. Freg Range  5MHz- 
300MHz £90.00 
AIRMEC 
Modulation Meter 210 £75 to £100 
AMPEX 


F.M /Direct. Recorder/Reproducer SP.300 4 
Channels Speed 1%, 34,7%, 15 ips. Freq. response 
Instrumentation | 5OHz-40Hz at 15 ips Audio 
50Hz-18KHz at 15 «ps Special offer 6850 
BECKMAN 


Transfer Oscillator 7580H DC-15GHz with counter 
7 5MHz-15GHz without counter Sensitivity 100mv 


(RMS) £350 
BELL 

Gaussmeter Type 120, complete with Probes Р.О.А. 
B&K 

Deviation Bridge 1505 Р.О.А. 
BURNDEPT 

Battery Charger ВЕЗ70 £50.00 
B.P.L. 


Electrolytic Capacitance Bridge СВ 154.D. а 


2uF-22,000uF Freq 50Hz £35.00 
COSSOR 

Battery Charger CC.99 £15.00 
DECCA 

Power Supply for Noise Source MW.61 P.O.A. 


GENERAL RADIO 

immittance Bridge 1607A Immaculate Condition in 
Wooden Transit Case £1000 
Unit Мин Detector 1212А 20H2-5MHz. Log Response 
with 120dB sacale Р.О.А 
GRIFFIN 

Bioanalyst (Automatic) Sample rate 120/hour & 
individually trom 2-60 

HEWLETT PACKARD 


Distortion Analyser 331A £210 
Oigital Recorder 560A £110 
Digital Recorder 561B £140 
MARCONI INSTS 

Attenuator ТЕ 1073A/2S £85 
Distortion Factor Meter TF 2331 Brand New Condi 
tion £300 
Blank & Sync. Mixer TF 2908 £90 
Quantization Oistortion Tester TF 2343 Р.О.А 
RF Power Meter TF 1152/1 £75 
RADIOMETER 

Stereo signal Generator SMC 1 POA 


RHODE & SCHWARTZ 


Stereo Coder MSCBN 4192/2 Р.О.А. 
TELONIC 

Sweep Generator SM 2000 c/w Plug Ins Е-3М S-6 & 
54м Р.О.А. 


KERSLTO 


Please note: Allinstruments offered are 
secondhand and tested and guaranteed 12 
months unless otherwise stated. 


On these pages you will 
find just the briefest selection 
from the vast range which 
we hold in stock at any one 
time. 

If you are seeking a 
specific item and it is mot 


listed, it will pay you to ring us 


first — we believe we offer the 

best prices and the best 

service. | _. 

WORLD WiDt EXPORT. 
Enquiries and tenders 

welcome from any part of the 

world. 

HOW TO REACH 05... 


We are easy ta r2ach, no 


matter where you live. 
Minutes-away from Kings 
Cross or St. Pancras main-line 
stations, and a bus ride fram 
Eustor; only just over half an 
hour from Heathrow Airport. 
Parking is easy too. | 


ELECTROMC 
BROKERS 
TEST 
EQUIPMENT 
CATALOGLE 


The most comprehensive catalogue of its kind 
ever compiled in the UK. 

Send 50р towards printing. postage, etc. 
{Overseas customers £1) and a catzlogue wili 
be sent by return. 

Electronic: Brokers Ltd. will then keep the 
catalogue updated by forwarding revision 
sheets free of charge. 


MULTIMET 


SUPER TESTER 680R ICE 

20.000 Ohm per Volt Sensitivity Fully өс евпед 
against external magnetic fields. Scale width ane small 
case dimens:ons (128 x 95 x 32mm) Ассуғасу and 
stability (1% м DC 296 in AC) of indicated reading 
Simplicity and ease of use and 'eadebilty. Full ranges 
of accessories. 1000 times overload. Printed Circuit 
board is removable without de-soldeiing. More ranges 
than any other meter Ask for free сасгісоие — £18.50 


FANTASTIC NEW 
MICROTEST 80 


MEASURES ONLY 
90 x 70 x 18mm 
Electronic zero С: 


Amazing Value at £11.95 
8 fields of measurement 
and 40 ranges 


PRINTED CIRCUIT BOARD IS 
REMOVABLE WITHOUT SOLDERING 


Мона d... 6 ranges: 100mV 10v 50V ?00V 
1.000У .UK:. V) 2% precisionon d c. andac Volts 
a.c. S ranges. 1 5 10V. 50V. 250V 1 ODOV (4k:)/ V) 
Ато dc 6 ranges: 504A 500.A 5тА 30mA 
5ОСтА bA Атр а.с. 5 ranges: 2594A. 2 5mA 
25тА 20А 2 5A Ohms 4 ranges: оу.) © X 1 
1x10, |. « 100 (from 1/10 аып! ӨМІ) V Output 
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49-53 Pancras 
Road, London 
NW12QB 

Tel:O1-837 7781 


© 
York Way < 


3 ranges 1 5V 10V. 50У 250У. 1.000У Decibels 
5 ranges -6dB +224В +3608 + 5008 +624 
Capacity 4 ranges: 25-Р 2504Ғ 2.5004Ғ 
*5,0004F 
Accessories (extra) available to convert 
Microtest 8C Supertester 680R into 
ol'owing SIGNAL INJECTOR, GAUSS 
METER, ELECTRONIC VOLTMETER, AMPER 
CLAMP. TRANSISTOR TESTER. TEMPERA- 
TURE PROBE PHASE SEQUENCE 
NDICATOR — Send for details 


AMPERTEST 690 


Data Summary Current Ranges О to 3, 10 30 100 
300 & БОСА АС fsd. Accuracy: +3% Voltage Ranges 
О to 250 & 600 V AC fsd. Accuracy. + 3%. Frequency 
Range 50 to 60 Hz Dimensions 185 x 65 x ЗО mm 
Maximum Conductor Sue (а) Circular 36 mm 
diameter. (5) Rectangular 4! x 12 mm Weight: 400 
gm 
For ammetric measurements in АС Ву rotating the 
various ranges commutator, the chosen scale 
immediately appears The indicator can be locked so 
1hat the reading is retained even after disconnecting the 
circuit under test. Ability of ammetric measurements in 
AC of bare œ insulated connectors of up to 36mm 
diameter or bars up to 41 x 12mm Size 18.5х 65x 
3 ст Weight 400 gms. Case with shatter proof glass 

Perfect insuiation up to 1000V AC. Accuracy of 
range better than 3%, A reducer (Mod 29) 15 available 
4or low intensity measurements (300 mA FS) 

The instiument can be operated with one hand 

Eight different ranges іп АС 50-60 Hz 3. 10, 30 
100. 300 6COA, 250-600V. 0-300 mA with the aid 
ol the Reducer Mod 29 
included free 

Only опе visible scale with cylindric lens for 
magrvfied reading ісі each range 

The ammemic clamp ICE is easy to use to measure 
ihe intensity of current flowing through a conductor. or 
the usage of any electricia! apparatus. AH that os 
Necessary 15 to clasp only one of the conductors to the 
circuit 
MORE RANGES FOR LESS MONEY! 
AC/DC Nuitimeter type 94324 A-DC 0.06-3A — 6 
Ranges А AC ОЗА — 5 Ranges V-DC 0 6-1200V — 9 
Ranges. v AC 3-900V — 8 Ranges Freq in the range 
ot 45 to «кнг Resistance 500 ohm to 5 Mohm 5 
Ranges. Decibel —10 to +12dB Accuracy = 2.5% 


All above Mulimeiers ОС. +4% AC 
Dimensions 167 x 
re branc new 
See oe 98 x 63mm 


ony £9.75. 


POST & PACKING 60p 
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TRANSISTORS + DIODES 


quality 


Price Price 
Type excluding including excluding | including 
- = + VET VATES — Manufactured strictly to 
BC 107 0.090 0.1 | 2N 930 stringent specifications. 
BC 107A 0.130 | 0.16 2N 1132 O months adarántee 
BC 107B 0140 | 0.175 2N 2129 0.240 | 0300 2 fnonthsiguargi 
BC 108 0.090 0.113 2N 2218A 0.220 0275 e 
BC 108A 05030* 02163 2N 2219 0.220 0.275 
ВС 108В 0.130 0.163 2N 2219A | Шу 0.275 Service 
BC 108C 0.140 0:175 2N 2221 | .180 0.225 : К 
BC 109 0090 | 0.113 2N 2221A 0210 | 0263 Orders actioned in 24 hours. 
BC 109B 0.140 0.175 2N 2222 0.200 0.250 Over one million transistors 
BC 109C 0.140 0.175 2N 2222A 0.250 (3:53 ІП stock. 
BC 184(K) | 0.120 0.150 2N 2904 
BC 212A(K) 0.110 0.138 2N e 
BC212B(K) | 0110 0.138 2N © ecial 
BC213C(K) | 0110 0.138 2N 
BC 214B(K) 0.110 0.138 2N 
BEY АЙ 0.220 0.275 2N e 
BFY 50 0.200 | 0.250 ISCOUN © 
ВЕҮ 51 | 0.200 | 0250 ID muon Ж 
BD 131A | 0.360 | 0.450 ў | i M 
BD 135 0360 | 0450 1N 4002 0.065 | 0.070 For large quantities ordered 
BD 136 0.396 0.495 IN 4003 0.070 0.076 by retailers, educational 
BD 137 0.432 0.540 1N 4004 0.075 0.081 establishments and hobby 
BD 138 0.450 | 0.563 1N 4005 | 0.080 | 0086 elute: 
BD 139 0.495 | 0.619 1N 4006 | 0085 0.092 
2N 929 0.230 0.288 1N 4007 0.090 
DE erms 
LEC MPS Ltd Telephone: Cash with order, please. 
e Hastings 427914 Post and Packing 20p. 


Minimum order 50р, 


123 Bohemia Road, ST. LEONARDS-ON-SEA, Sussex TN376RL 


GUNS ONS 
(ELECTRONICS) LTD. 


9 & 10 CHAPEL ST., LONDON, N.W.1 
01-723 7851 01-262 5125 
ADJACENT TO EDGWARE ROAD MET. LINE STATION 


CURRENT RANGE OF NEW L.T. TRANSFORMERS 
OPEN TYPE TAG CONNECTIONS 
ALL PRIMARIES 220-240v 
бес Taps Price Carr 
24-30 40-48-60v £20.25 £2.00 
24-30-40-48-60v £19.40 £2 00 
24.30-40-48-60v £15.75 £1.50 
24-30-40-48-60у £10.24 £100 
24-30-40-48-60v £7.90 75p 
24.30.40 48.60v £5.53 75р 
6-8-10-12-16-18-20 24-36-40-48-60у 
CAN ВЕ OBTAINED FROM THE ABOVE RANGE 


19-25-33-40-50v 10 
19-25-33-40-50v 6 
19-25-33-40-50v 3 
19.25-33-40-50у 2 
5.7-8-10-13.15-17-20-25-30-40-50v 
OR 25-0-25v or 20-0-20v CAN BE 
OBTAINED FROM THE ABOVE RANGE 


12-15-20-25-30v 10 
12-15-20-25-30v 5 £6.70 
12-15-20-25-30v 2 £3.75 
3-4-5-6-8-9-10-12-15-18-20-24-30у 
or 12-0-12у or 15-0-15 CAN BE 
OBTAINED FROM THE ABOVE RANGE 


£10.35 


12v 60А. 24v 30A. £17.50 £2.00 
12v 30A. 24v 15А £14.25 £1.50 
12v 20А 24v 10А £10.75 £1.25 
12v 10А. 24у БА £5.50 75p 


12v ДА, 24v 2A £2.95 60p 


12-24v 
12-24v 
12-24v 
12-24v 
12-24v 


FULLY SHROUDED TYPE TERMINAL CONNECTIONS 


19 4-16-24-32у 4 £6.95 75p 
20 4.16-24-32v 2 £4.65 65p 
21 12-20-24у 30 £9.50 £100 
22 12-20-24v 5 £6.50 75p 
23 24-30-36 10 £12.00 £125 
24 24-30-36 5 £9.50 £1.00 
25 24-30-36 2 £4.50 65p 


WODEN AUTO TRANSFORMERS 
3000 watts tapped 105-115-125-135-200-215-230-245-260 open 
type terminal block connections, £19.50, carr £2.00 Isolation type 
750 watts Pri tapped 200 220-240у Sec tapped 100 110-150v 
Terminal block connections. 615.00, carr £2 00 


L.T. TRANSFORMERS BY 
FAMOUS MAKERS 

Open types Мо 1 Pri. 240 Sec. 26v 10А and 
12v ОЛА, £5.50. No. 2 Ри. 220-240v. Sec 
Tapped 51-61-65-67-69у 10A. £10.00, carr 
£1.50 No. 3 Рп 220-240v Sec. tapped 
58.63-69.74v 3A, 64.75, carr £1 No 4 Pri 
117-220-240v бес 28-0-28v ЗА and 
30-0-30v 100М/А and бу 1А, £3.50, РР 
No. 4 Pri. 115-230v. Sec. 30-0-30v 4А and 
10-0-10v УА, £3.75, РР No. 5 Pr 
115-230у. бес 33v бА and 18-0-18v 1A 
£3.00, РР 75р мо 6 Pn 
110-200 220-240v. Sec. 14v 5А. 14v 2 5A 
12v 10А. 8v 10А. 24v 750M/A, 200v 
500M/A. Separate windings, £10.00, carr 
£1 50. Мо 7 Ри. 200-220-240v Sec 4v бА 
4v ЗА. 4v ЗА, £3.50, РР 75р No 8 Pri 
110-220-235v. Sec. 12v 22A and 12v !A 
and 200v 35М/А, £2.50, РР 75р Мо 9 
Pri. 200-220-240у бес 37v 5 5А and 37v 
2A and 21v 11А. £8.50, carr Е 50. No 10 
Pri 200-220-240у Sec 31v 7A. 26v 5A 
16v 4A. 16v 4A, 25v. 2А. 25v, 2A Separate 
wandings, £8.50, carr £2.00.No 11 C core 
types. Pri. 220-240v. Sec 18-0-18у 21А 
£10.00. No. 12 Рп 230v Sec 1 25-0.1 25v 
10A, £2.00, РР 50р No. 13 Potted types 
Pri. 110-220-240v Sec. 70v 1A and 30v 1A 
£3.50, carr £1 No. 14 Рг 115-220-240v 
Sec. 43v О 75А and 43v О 5А and 6.3v ТА 
£3.50, Р.Р ЕТ Мо 15 Pri. 110-220-240v. 
Sec. 29.7v БА. 23v МА. 78v 60M/A. 181v 
100M/A Separate windings. £6.00, carr 
£1.50. No. 16 Pri 220-240v Sec 12v бА 
and 15 бу 1.5A. €4.00, carr £1.50 No 17 
Рп 220-240v Sec. 50v 2А. £3.00, P. P. 75р 
No. 18 Pri. 110-220-240v бес tapped 
4.3-5 3-6.3у. 10-11-12-22-23-24-25-26 1A 
and 55v ЛА, £4.00, PP кї No. 19 Pri 
220-220 240v Sec бу ТА twit £2.00, РР 
75р Мо 20 Pr. 200-220-240 Sec 105v 
2A. £2.00. РР 75р No 21 P; 
200-220-240v Sec tapped 4-5v 8А. £2.00, 
Р.Р. 75p No 22 Ри. 220-240v. Sec 22.25v 
3.5A and 46v 45M/A. £4.50, РР £1 No 
23 Ри. 110-220-240» Sec. 62v 1A and бу 
6А. £4.50, PP {1 No 24 Pri 
110-220-240v. бес 6.7v 3.8A twice. 7v 
2.4A twice. 6.7v ОБА, £3.50, P P £1 Open 
type No 25 Рп 220240v бес 55v ^A 
£2.00, РР 50р No. 26 Pri 110-220.240v. 
Sec. 50v А and 10v 1 5A. £2.50, P P. 75р 
No. 27 Pri. 120-240v Sec. 4v 2А. £1.00, 
P.P. 35p. No. 28 Pri. 240v. Sec. 24v 2A 
£1.50, РР 50р No. 29 Pri. 240v. Sec. 30v 
ТА twice, £2.00, Р.Р 50р No 30 Pri 240v 
Sec. 40v 50M/A and 60v 50M/A No. 31 
Pri. 115-220-240v. бес 17-0-17v 1.2А and 
36v 50M/A. Мо 32 Pri 240v Sec 40v бА 
and 5-0-5у 2A and 5-0-5у МА 64.75, carr 
75p 

Tangentiat blower AC240V 35th НР 1600 
RPM Cap start. Cowling 4” x 87,5” inlet, 477 
x 3” outlet. £3. carr. ЕТ. Motor only with Cap 
61.50. P&P 50p Tangential biowers AC240V 
cowüng. size 5” x 5" inlet 29”. outlet 1A" x 
M^ 


PARMEKO L.T. TRANSFORMERS 


No. 1 Open Type Ри. 110 220-240v Sec 30v 
5.5A and !2v 2.2A and 115у 250 М/А 
£4.95, РР 95р No 2 Potted type Рп 
115-230v бес tapped 24-30.32v 2А 
£2.95, РР 50р No. 3 Potted type Pri 
115-230у 6.3v 1.8A. 6.3v ЗА 6.3v тА 
£2.00, PP 50p. No. 4 Shrouded type. Pri 
230-240 250v Sec 6.4-0-6.4v 12A. £4.50, 
РР 50р. Мо 5 Рп 115-220-230у. Sec 6.6v 
бА twice and 5v 6A, will give 1 3.2у бА and 5v 
бА or 6 бу 12A and 5v 6A or 18.2v бА Potted 
type €4,95, PP 95р No 6 Pr 

200-220-240у Sec 39v 8 БА and 38v 2.6A 
and 127у 25M/A. Potted type. £6.00, carr 
£150. No 7 Pn 110.230v Sec Tapped 
40-45-50v БА. Potted type, £6.50, РР 
£1.50 


GRESHAM L.T. TRANSFORMER 

Open types Рп. 200-220-240v Sec. tapped 
6.12-18-52.54-56-58v 15 amps. £12.50, 
сат £2 Pri. 200-220-240, Sec tapped 
4-16-17-18-19 20v 20 amps. £6.50, carr 
£1.50. 
2 core types. Рп 2090-220-240у. four 
separate windings 1v Зу 9v 27v ail а! 15 
amps. Table top connections. £12.00, carr 
£1.50 Pri 200 220.240ov. Sec tapped 
29-3033 15 amps 23-2426 5 amps 
14-15-17v 5 amps separate windings T T 
connections, £12.00, carr £1 50 


GARDNERS MAINS ISOLATION 
TRANSFORMERS 
Pri 220-230-240-250v Sec 242v 3 КУА 


open type Terminal block connections 
£29.50, carr £3.00 


H.T. TRANSFORMERS 

Poned types No 1 Рп 11!0-220 240v Sec 
408-200-0-200-408v High taps 165M. A 
Low taps 500M / А £5.50, carr £1 No. 2 Pri 
115-220-250у Sec 350-0-350у 200M. A 
6 3v бд. 5v ЗА £4.50 PP £1. No. З Pr 
110-220-240, Sec 1185-0-1185v 
365М-А (Choke input filters). £10.00, carr 
£2 Open types Мо 4 Pri. 110-220-240v. Sec 
250v ВОМ/А. 15v 1.2А. 6 3v 4.5A Table 
юр connections. £3.00, P P. 75p No 5 Pri 
240v. бес 2300v 10М/А 63v 15А TT 
connections, £3.00, Р.Р. 65р No 6 Pri 
110-220-240v Sec 230v 200М/А &3v 
7A, Potted туре. £3.50, РР 65р 


HOWELLS "C^ 
CORE TRANSFORMERS 


Рп. 200-220v. screen. Sec 70-0-70v 10 
атр table top connectons, size 7x7x7 inches 
£15.00, carr £200 Pri 220.240v Sec 
18-0-18у 125 amps conservatively rated 
Table top connections, £10.00, carr £2.00 
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A.E.l. 240AC CONTACTORS 
20 атр CONTACTS 
Type 0659. 3 makes, 1 break. Type 0658 
2M. 28. £1.25, РР 25р. 110% AC types 


Type 0651 ЗМ. 1B Type 0654. 2M. 2B 
Type 0653, 4M. £1.00, P P. 25р 


MINIATURE RELAYS PLESSEY VARLEY 
520 4 CO 75р. 529 2 CO 60p. 2800 4 СО 
60р 430:) 40 CO 60p. 4300 2 СО 50р 
12500 4 CO 60р. Postage 10р ea Open type 
size 174 x 1'À ins. 6v ОС 1 CO 35p, РР 10p 


HEAT SINKS 75^ x47 ins. 
With two OC 28 or 2N 3055 either type £1, 
Р.Р. 25р 


HIGH CAPACITY ELECTROLYTICS 
1600 MFD 350v рс 2500 350v DC £1.25, 
Р.Р 25р. 7100 MFD 40v ОС 4500 MFD 
64v ОС 75р,РР 15р 


ITT LEVER SWITCHES 
Type 601 ААО 72.42 4СО contacts overall ў 
size 1Ax2x/) ins. White lever gold flash 
contacts. 60р. Three for £1.50, Р P. 200 


BENSON SOLENOIDS 
AC 240v 25% duty Approx 2 ns. Уз in. pull 
Sue 2x1 5x1 ns Res 3500 75p, P.P 25р 


COIN OPERATION TV METERS 
Ап ideal component unit, comprising of 1 Уу 
battery motor. coin mechanism. 240v БА 
mucro switch. gear wheels. etc Housed in 
bakelite case. 75р,РР 25р 


COMPUTER FANS AC 230v 
Size 4%x4 5x2 ins. 100 СЕМ Ex-equipment 
Pertect condition. £3.50. Р.Р 50р. 


L.T. SMOOTHING CHOKE 
С core type. 10 М/Н 25 amps. £8.75, carr 
£1.25 Parmeko potted types. 100 M/H 2 
amps. £3.50, РР 75р 13 М/Н 1 5 amps 
£1.50, P.P. 50p 150 M/H 3A open type 
£3.00, Р.Р 75р C core swinging types 7.5 
М/Н БА-75 М/Н О 5А, £3.95, РР 75p 10 
М/Н 4A-100 М/Н 0.54, £3.00, P.P 50p 50 
М/Н 54-100 М/Н О 5А, £2.75, P P 


H.T. SMOOTHING CHOKES 
Parmeko potied types О 5H 1 5 amps. £3.50, 
РР 75p 10H 180 M/A, £2.00, РР 50p 
10H 75 M'A £1.00, РР. 35p 50H 25 М/А 
£1.00, Р.Р 35р 15H 75 М/А, £1.00, P P 
35p Swinging type 5H 0.04A-4H О 25А 
£1.75, Р.Р 50р. Gardners 100H 20 М/Н 
£1.25, P.P. 35р 20H 120 M/A, £1.25, P P 
35p. 20H 80 М/А. £1.00, Р.Р 35p C core 
type ТОН 350 М/А, £3.50, P.P. £1.00 


\ 
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Appointments 


DISPLAYED APPOINTMENTS VACANT: £6.50 per single col. centimetre (min. 3cm). 
LINE advertisements (run on): £1 per line, minimum three lines. 

12 noon Monday, March 1, for BOX NUMBERS: 45p extra. (Replies should be addressed to the Box Number in the 
the April issue subject to space advertisement, c/o Wireless World, Dorset House, Stamford Street, London SEI 9LU.) 
PHONE: Owen Bailey on 01-261 8508 or 01-261 8423. 

Classified Advertisement Rates are currently zero rated for the purpose of V.A.T. 


Advertisements accepted up to 


being available. 


Young Electronics Engineers 
A mobilefuture inbroadcasting? 


ч. 


We require Engineers qualified, or about to i Paid While You Train 
qualify, to H.N.C. or equivalent level and possibly : үрд» special eighteen month training course, 


with a few years’ experience, who will learn to А : : А 3 
Scie Me duc d Ша. Side mee which combines theoretical study with practical 
р ‘on station training’ will give you a comprehensive 


ru ae Um Bem knowledge of operations and maintenance 
g 3 gng р techniques, plus an additional recognised 


Television and Radio into millions of homes. | qualification, and you will Бе paid a training salary 
Our Engineers may be called upon to rectify a . of not less than £2250, more for those with 

fault anywhere, anytime and іп all weathers. Itsa — : experience. 

job that requires flexibility about when and where — 

vou work; you'll need a driving licence and vou E The Future 


On completion of your training, you will be in the 
field, full-time on a salary range of £3621-£4461. 
Further promotion to Team Leader and beyond 

is up to you. 


must be prepared to undertake a demanding 
training course. 


Write or telephone for full details and an application 
form quoting ref. WW/1234 to: The Personnel 
Officer, Independent Broadcasting Authority, 
Crawley Court, Nr. Winchester, Hants. Tel: 
Winchester 822327. 


INDEPENDENT 
I B/ BROADCASTING 
AUTHORITY 


IPC MAGAZINES LTD. 


require two 


TECHNICAL EDITORS 


PRACTICAL WIRELESS magazine invites applicants from Radio, Audic and Electronic Engineers, 

preferably with writing experience to fill the post of Technical Editor. Applicants must have a working 

knowledge of electronics and communications techniques and a logical approach to circuit analysis to 

assess technical material for publication. 

TELEVISION Magazine is looking for a person with sound knowledge of receiver techniques, modern 

construction methods including colour. This vacancy is ideally suited for Television or Electronic 

Engineers, preferably with writing experience. 

Applicants should write giving full details stating vacancy, salary, career and personal particulars to’ 

1. Howes, IPC Magazines, Fleetway House, Farringdon Street, London ЕС4 4AD 

(5128) 


TECHNICAL 
SALES 
MANAGER 


wanted for export and UK sales of electronic 
components, specialising in industrial and 
receiving valves and semi-conductors. Must 
be able to show successful recent sales record 
and active connections in the electronics 
industry. Preferred age 35/45. Location 
London W.2. Salary, car allowance to be 
arranged. Full curriculum vitae to Managing 
Director, Box No. 5183. 
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Radio Officers-now you can 
enjoy the сотіогі of home. 


Working for the Post Office Maritime Services really 
makes sense. You still do the work that interests you, 
but with all the advantages of a shore-based job: more 
time to enjoy home life, job security and good money. 
To qualify, you need a United Kingdom Maritime 
Radiocommunication Operator's General Certificate 
or First Class Certificate of competence in 
Radiotelegraphy, or an equivalent certificate issued 
by a Commonwealth Administration or the Irish 
Republic. 

Starting salaries, at 25 or over, are £2905 rising 
to #3704 after three years service. Between 19 and 
24,the starting salary varies from £2254 to £2627 


according to age. You'll also receive an allowance for 
shift duties which at the maximum ofthe scale 
averages £900 a year and there are opportunities to 
earn overtime. There's a good pension scheme, sick 
pay benefits and prospects of promotion to senior 
management. 

Right now we have vacancies at some of our 
coastal radio stations, so if you're 19 or over, write to: 
ETE Maritime Radio Services Division (R/B/1), 

ET 17.1.1.2. Room 643, Union House, St. Martins-le- 
Grand, London ЕСІЛ 1AR. 
Post O 


ЖЕЛЕ 


fice Telecommunications 


Service 
Engineer 


(Electro-mechanical) 


We manufacture, develop, 
service a wide range of X-ray appliances 


design and 


We are seeking a Service Engineer to cover 


the London Teaching Hospital area 


Duties involve a wide variety of activities 


covering the installation, service 
maintenance of our X-ray equipment 


and 


Applicants should be educated to ONC level 
but candidates with previous experience in 


closed circuit television, 


logic circuitry, 


and/or electronics will be given preference 


A good salary will be offered to 


the 


successful applicant and a Company car will 
be provided as soon as an acceptable stage 


of proficiency has been reached 


Please write or phone for application form 


Mrs. P. M. Oldnáge 
Personnel Officer 
GEC Medical 
Equipment Limited 
East Lane 

North Wembley 
Middlesex 


Telephone: 01-904 
1288 ext. 113 


to 


SEC 


Medical 


SERVICE 
ENGINEER 


required by Importer of Electronic Equipment 
located in Hampton, Middx.. to repair and maintain 
a range of test equipment measuring instruments 
and laser equipment 

Phone: Robin Bancroft, 01-979 0123 
(5200) 


CRANLEIGH SCHOOL 


(H.M.C. Independent) 
Required 


HEAD OF 
ELECTRONICS 


The Department conducts a vigorous pro- 
gramme of practical work and courses in 
theory for boys aged 13-18. The Head of 
Electronics also does some teaching of 
Physics up to O Level (Nuffield syllabus) 


The position gives scope for independence 


and ideas. The successful applicant will 
preferably have a degree in Physics, Elec- | 
tronics or Engineering, and some industrial 
experience. Age about 25-40. Salary accord- 
ing to experience and qualifications. Other 
benefits: Help with housing, school holidays, 
eligibility for the D.o.Ed. & Sc. Pension 
Scheme. 


Applications, with full curriculum vitae, in 
confidence to: Headmaster, Cranleigh fi 
School, Surrey, by 29th February 

(5137) 
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Appointments Ё 


A GEC-Marconi Electronics Company 


~~ с 
Careers in | 
Professional Electronics ` 


Your experience нер: open the door їо a range of interesting and rev;arding opportunities in 
the Design, Production or Service departments of a Company whose products compliment the 
most advanced modern electronic techniques. 


For more information apply in confidence to:— John Prodger, 


MARCONI INSTRUMENTS LIMITED 
Longacres, St. Albans, Herts. Tel : St. Albans 59292 
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Microwave 
Engineerin 


Satellite Ground Stations, 
Radio Relay and Tropospheric 
Scatter Systems all need 
sophisticated equipment, 
developed at Marconi 
Communication Systems in 
Chelmsford. 


We believe that our recent 
successful orders in the 
communications field reflect 
the professional approach 
adopted by our engineering 
staff and the total involvement 
of project teams at al! stages, 
from conception to final 
production specifications. It 
also creates our need for 
more engineers who wish to 
work in this changing and 
challenging technical 
environment. 


If you have experience of R.F. 
circuits or systems design, 
experience in microwave 
communication and are 
interested in our company, 
please telephone Huw Jones 
on Chelmsford 53221 
extension 251, he wili be 
pleased to supply further 
information about these 
appointments. Alternatively, 
you can write to him at: 
Marconi Communication 
Systems Limited, 

Marconi House, New Street, 
ford, Essex, СМ1 1PL. 


(5124) 


A GEC-Marconi 
Electronics Company 
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Recession? 

Don't you believe it! 
We have more jobs for good Electronic Design 
Development and Test Engineers than ever 
before. All areas UK. all applications. Salaries to 
£5,000 (5162) 

34 Percy Street, London, W.1 
01-636 9659 iA: or 
550 0836 (evg.) 


TEST 
ENGINEERS 


S. LONDON 
UP TO £2,800 p.a. 


Dolby Laboratories is a young, до 
ahead company with world-wide 
reputation for their audio noise reduc- 
tion system 


Test Engineers with a good under 
standing of basic circuits are required to 
test and trouble shoot professional 
audio P.C.B.s and equipment. This 15 | 
interesting and well paid work. We give 
over four weeks’ holiday per annum 


* Write or phone: 


Mr. C. Keys 
Dolby Laboratories Inc. 
346 Clapham Road 
London, S.W.9 
Tel. 01-720 1111 
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Video Recorder 
Technicians 


Due to a rapid expansion 
in the South African matket 
we have vacancies for technicians 
in Johannesburg to service and repair 
our VER machines. 
Candidates should have been trained on 
VCR machines (N1500 & 1501), have aminimum 

of 3 years experience and should be presently 

employed in the video field. 
We olera generous salary, medical aid, pension scheme 
with life assurance provisions, a guaranteed annual bonus 
of one month's salary and other fringe benefits. 


On arrival in South Africa the company pays one month's: 
salary as a settling in allowance and free accommodation 
for two weeks in a good hotel, 


Initially, please contact Personnel Officer, 
lain Penfold, 
S.A. Philips, 
Р.О. Box 7703, Johannesburg, South Africa, 


= PHILIPS 


(5131) 


ProAM • 5392 
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TEST AND LIAISON 
ENGINEERS 


Ferranti in Edinburgh have a number of Ministry of Defence contracts involving the 
design and development of advanced avionic equipment for military aircraft in an 
international market. 

We have vacancies for test and liaison engineers who will probably be qualified to 
HND levelin electronic engineering with some years’ experience in design, test or 
support of modern avionic equipment. A knowledge of digital and analogue techniques 
is essential. 

Close liaison with design/development teams currently engaged on inertial 
navigation and display systems will be necessary and the work will entail factory 
acceptance testing, fault diagnosis and system commissioning on a variety of 
sophisticated equipment. 

There will be opportunities for some of these engineers after a period of in-house 
training to be selected for technical liaison duties at locations in the U.K., Europe, Middle 
and Far East. 

The Company offers an attractive employment package which includes 22 days 
holiday and membership of a life assurance and pension scheme. Incoming personnel 
will qualify for housing under the Scottish Special Housing Association scheme and 
realistic assistance will be given with relocation expenses where applicable. 

Apply in writing giving details of age, experience and qualifications to: 

THESTAFF APPOINTMENTS OFFICER (5123) 
FERRANTI LIMITED 


FERRY ROAD 
EDINBURGH EH52XS 


With the increasing sophistication of today's 
aircraft, the role of the Service and Test Engineer on the 
ground is of the utmost importance if the electronic 
Systems and equipmentare to be kept at a high level of 
efficiency. 


We are engaged in an expanding programme of 
work covering the provision of spares and the repair, 
maintenance and overhaul of airborne electronic 
equipment, and we need Engineers to service and test 
a variety of British and American equipment, both 
in the aircraft and in the workshop. 


Ihe work calls for a sound knowledge of radio and 
electronics theory, preferably coupled with a recognised 
qualification and at least two years' experience in 
servicing or maintaining complex electronics equipment, 
including complete fauit diagnosis using sophisticated 
test gear. Training will Бе given to suitable less 
experienced engineers. 


The Company offers excellent salaries together with 
ail the benefits of working for a highly progressive 
compary within a major electronics group. The Unit 
provides first-class working conditions and is 
conveniently located in pleasant surroundings with close 
easy access to the М1. 


Write with details of experience to Mrs. L. J. Elborn, 
Marconi-Elliott Avionic Systems Limited, 22-26 Dalston 


масым 
ELLIOTT __ 
AVIONICS ES 


А GEC: Marconi Electronics Company 
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ELECTROSONIC 
S E LONDON 


INSTALLATION 
ENGINEERS 


The hire department requires an engineer to set up 
equipment in the factory and install and operate on 
site. The equipment is principally for exhibition 
and audio presentation and includes lighting and 
audio systems. 


Essential requirements are attention to detail with 
a mature and a presentable manner. The job will 
appeal to young engineers with an interest in 
electronics and travel. A clean driving licence is 
desirable. Salary according to age and previous 
experience in the range £2000-£2600 + 
overtime and allowances. 


Applications should be made by telephone or in 
writing to: Mr. R. D. Naisbitt, Personnel Director, 
Electrosonic Ltd., 815 Woolwich Road, London, 
SE7. Tel: 01-855 1101. 


(5177) 


DU toate system 


APPLICATIONS ENGINEER 


Dolby Laboratories manufacture and market professional noise 
reduction equipment which is widely used by major recording 
companies. recording studios and broadcasting authorities 
throughout the world. The Company has enjoyed successful 
growth from incorporation in 1968, and recent promotion leads 
to the present vacancy. 


Reporting to and working closely with the International Sales 
Manager the person appointed will be involved in all technical 
aspects of sales, e.g. field servicing, providing technical informa- 
tion to overseas distributors and directly to customers. giving 
demonstrations and training courses, and visiting recording 
studios and broadcasting organisations, both in the UK and 
abroad. 


The successful applicant will be an electronics engineer who 
enjoys dealing with people and problems. Aged between 25 and 
35 he or she will probably have a degree and may well have 
experience of recording studio or broadcasting practice. European 
languages would be useful but are not essential. 


Salary is expected to be around £4,000 but the right person may 
justify more. 


Write with brief details, or telephone: 


ELMAR STETTER, International Sales Manager 
Dolby Laboratories Inc., 346 Clapham Road, London SW9 ЗАР 


Tel: 01-720 1111 


(5180) 


=» Appointments 


new 
job? 


Perhaps we can help! 


We have regular contact 
with hundreds of electronics and 
electrical companies needing 
qualified electronics engineers 
and technicians and TV service 
engineers. 

We can, therefore, help you to 
find an interesting and well paid 
job. All you need to do is to 
return the coupon below or give 
us a ring. Our service is 
confidential and costs you 
nothing. 


TJB Technical Services Bureau, 
3A South Bar, 
Banbury, Oxfordshire. 
Banbury (0295) 53529 


Technical Services Bureau. 
is a division of Technical & 
Executive Personnel Ltd and 
is solely concerned with job 
placement in the Electronics 


and Electrical Industries 


Please note that this service is available only 
engineers who are (or will be) available in the U.K 
interview. 


Please send me an "Application for Registration" form 


МАМЕ о теа 


.for 


for 


Appointments 
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TEST GEAR 
ENGINEERS 


Rediffusion, a major British company in television manufacture, 
is developing a new, state of the art receiver at its Chesaington 
laboratories. To support this project we require additional Test 
Equipment Design and Development Engineers at senior and inter- 
mediate levels to help produce our sophisticated production test 
equipment. Rediffusion test equipment leads the industry and uses 
both analogue and digital techniques along with an up-to-date 


approach to jigging 


Applications are invited from well qualified and experienced 
test equipment engineers, who will be offered the opportunity to 
join a young and energetic team. Our work is usually demanding, 
often under pressure but always stimulating, using new ideas to 
speed production testing whilst reducing the demands on our test 
operators. 


Salaries, which wil] depend on experience, are excellent and 
assistance with relocation will be given where appropriate. Some 
travelling to our production factories in Co. Durham will be 
necessary from time to time to assist in the installation and comm- 
issioning of new equipment since our design engineers are expected 
to be responsible for all aapects of their project. 


If you are a high calibre engineer and wish to have your ability 
recognised and rewarded, come and join us. 


Write or 'phone to: 


А. J. Litteck, 

Test Equipment Group Leader, 
Rediffusion Consumer Electronics Ltd., 
Fullers Way South, 

Chessington, Surrey 


Phone 01-397-5411 


REDIFFUSION 


(5164) 


Systems 
Engineers 


Complex Systems 


The company is Crosfield Electronics, a 
leader in the field of sophisticated 
electronics equipment for the printing 
industry. They need engineers to work 
on final testing of systems involving 
analogue, digital electronics and a 
degree of optical and photographic 
functions. 


The right people will be aged 20 to 32 
and either up to HNC standard with 
three to five years’ relevant experience 
or with a suitable service background. 
Knowledge and experience of computer 


CROSFIELD 
ELECTRONICS 


North London 


software and hardware would obviously 
be an important advantage. 


A starting salary depending on age and 
experience will be attractive and 
benefits are all those expected of a 
company that is a member of the De La 
Rue Group. 


Please write with brief career details 
to: Miss L. Geers, Crosfield 
Electronics Limited, 766 Holloway 


Road, London, N19. 
(5139) 
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UNIVERSITY OF EDINBURGH 


SENIOR 
TECHNICIAN 


required by 


AUDIO-VISUAL SERVICES 


Duties include the operation and maintenance of a 
C.C. T.V. studio including telecine and helical scan 
video tape recording and editing facilities, provision 
of video and audio recording/replay facilities 
outwith studio and maintenance of university 
departments’ video and audio equipment. 


Applicants must be qualified and have worked for a 
minimum of 5 years in a C.C.T.V. or broadcast 
studio complex and have a sound knowledge of 
electronics with diagnosing and repairing exper- 
ience. The post is one of responsibility and requires 
drive, initiative and tact in dealing with technicians 
in the unit and academics using the facilities. 


Salary on scale £3666-£4122 p.a. Annual holidays 
4 working weeks and 4 days, plus public holidays. 
The names and addresses of two referees will be 
required. 4 


Applications, quoting post reference No. A161, 
should be addressed to the Personnel Officer, 
University of Edinburgh, 63 South Bridge, 
Edinburgh EH1 1LS. Telephone: 031-667 1011, 
ext. 4446. 

(5172) 


CHELSEA COLLEGE 
University of London 


ELECTRONICS 
TECHNICIAN 


GRADE 5 
required for a new SRC research 
contract to work on a wide band 
tuning range microwave solid state 
oscillator. A high level of skill in 
electronic design and construction 
and experience in microwave tech- 
niques is essential. The appoint- 
ment is for:two years. Salary in the 
range £3161£3617 inclusive. Ap- 
plication forms and further informa- 
tion from Mr. M. E. Cane (5ER), 
Department of Electronics, Chelsea 
CUT Pulton Place, London SW6 
PR. 


(5173) 


UNIVERSITY OF ABERDEEN 


ELECTRONICS 
TECHNICIAN 


required for the Department of Medical Physics for 
work in developing and servicing electronic 
instruments used in Aberdeen Hospitals. Тһе 
successful candidate will work as a member of a 
team of graduates and technicians in a hospital 
environment and will have an opportunity of 
experience in the application of electronics to 
medicine. Applicants should hold an ONC (or 
equivalent qualification) and have about 4-5 years’ 
experience. Salary on scale £23254£2655 with 
appropriate placing. 


Applications giving details of age, qualifications 
and experience should reach the Secretary, 
University Office, Regent Walk, Aberdeen, 
ABS 1FX, by ist March and quote Ref. No. 


12/76. 
(5125) 
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The Polytechnic 
of North London 
ESS ай 


Department of Chemistry 


Applications are invited for the 
following appointment: 


Laboratory 
Technician 
(Grade 4) 


Required immediately in the spectroscopy 
laboratories of the Department. The main 
duties will involve the maintenance and 
development of electronic instrumentation. 


Applicants should have practical experience in 
electronics but specific knowledge of 
spectroscopic instruments is not essential. 


Normally candidates should hold C & G/IST 
Ordinary Certificate, ONC or C & G Part 2 (or 
equivalent) in Electronics subjects, and have 
seven years’ experience. 


Salary scale: £2559-£2940 plus £411 London 
Allowance. 


Apply for further details and application form 
to the Head of the Department of Chemistry. 
The Polytechnic of North London, Holloway 
Road, London N7 8DB. 

(5132) 


оёр 
Opportunities in the 


ELECTRONICS 
FIELD 


People with analogue or digital qualifica- 
‘tions / experience seeking higher paid 
posts in: TEST - SERVICE - DESIGN 
SALES. 


Phone: Mike Gernat, Ref. W.W 


NEWMAN APPOINTMENTS 
360 Oxford Street, W.1, 
01-629 0501 (94) 


UNIVERSITY OF LIVERPOOL 
DEPARTMENT OF INORGANIC, 
PHYSICAL AND INDUSTRIAL 
CHEMISTRY 


ELECTRONICS 
TECHNICIAN 


Required to assist with construction develop- 
ment and maintenance of electronic equip- 
ment for teaching and research purposes. 
Candidates must possess ONC, HNC or an 
appropriate equivalent qualification and have 
several years’ experience. Salary within а 
range up to £3,207 per annum. Application 
forms may be obtained from the Registrar, 
The University, P.O. Box 147, Liverpool, L69 


3BX. Quote ref. RV/679/ WW 
(5199) 


,RCS ELECTRONICS have the following vacan 
cies: Electronic Engineer with general elec- 
tronic experience for work an 74 Series Logic 
R.F. and Digital Circuits. Design & Develop 
ment Engineer with wide experience in К.Г. 
and Digital Equipment. Apply: R.C.S, Elec- 
tronics, National Works. Bath Road, Hounslow 
Middx. Phone: 01.572 0933. (5140) 


Appointments 


COMPUTER SERVICE 
ENGINEERS 


Sintrom Electronics, leading suppliers of minicomputer systems and peripherals, are 
continuing to expand and require several engineers to service their high technology 
products. 

The work is varied and will provide adequate opportunities for promotion and career 
development within the company. 


Field Service Engineers 


To install, commission, and provide after sales service on a broad range of 
products. The job involves travel around Southern England with occasional visits to 
Europe to assist our local Agents. The work is both interesting and challenging and 
will provide an excellent foundation for progress into Sales or Design. 


The rewards are substantial and include a company car and other fringe benefits. 


Junior Engineer 


We have a vacancy for a young engineer to perform in-house repairs on equipment. 
This is an ideal opportunity to learn about computer equipment and electronics in 
general and will provide for progression into Field Service with its additional 
benefits. Some knowledge of fundamental electronics is required but training will 
be given in all relevant fields. This is a vacancy which could provide a solid career 
for the right applicant 


For further details of these vacancies write or telephone: 


Colin Richards — 
Service Manager 
2 Arkwright Road 
Reading, Berks. 
RG2 OLS 


Tel. Reading (0734) 85464 
(5175) 


ELECTRONICS LIMITED 


Xu 
= sinTROM | 
<ж 


DISTRICT WORKS DEPARTMENT 


Electronic and Bio-Medical Engineering Section 


TECHNICIAN 


A Technician is required for the above Department. to be 
responsible for the maintenance of medical. mechanical 
and electronic apparatus used by the Hospital. The 
technician will carry out a continuous servicing and 
overhauling programme to ensure that the equipment in 
their charge will run at the peak of its available efficiency at 
all times. 

Salary Dependent on qualifications and experience 
Application Form and Job Description to be obtained from 
District Works Officer, Dudley Road Hospital, Dudley Road 
Birmingham B18 7QH 

Complete Application Forms to be returned as soon as 
possible 

Please quote Ref. 12511/WW 


West 
Birmingham 
Health District 


BIRMINGHAM AREA HEALTH AUTHORITY (TEACHING) 


WWW.americanradiohistorv.com 
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SIEMENS 


Siemens is one of the world's biggest international 
electrical and electronics organisations. 
Behind us, 10 years of consistent growth in 


Britain. 


Ahead of us, a vigorous programme for continued 


expansion 
That's why we now require an 


Electronics Service Engineer 


This work involves the servic- 
ing of Siemens closed circuit ТУ- 
used in hospital installations for 
X-ray examination 

Despite the medical application 
of the equipment, someone with 
around 3 years experience of 
basic TV maintenance (and 
preferably a C&G or R.T.E.B 
Final) would have sufficient 
qualifications-as full training will 
be given in specialist areas of the 
job 

Offering a competitive salary, 
this position is based at our 
West-End headquarters. 

A company car will be provided 
for travel around London and the 


(А Crown Agents 


‚їйїн... 


CROWN AGENTS 


details of qualifications and experience 


TELECOMS PROJECT STAFF 


As consulting engineers we are compiling a register of former members of the 
BPO or overseas telecommunication administrations with suitable qualifications 
who would be willing to undertake assignments either in the UK or overseas on 
contract terms for short periods of from 3 to 24 months in connection with 
telecommunication projects; including traffic studies and forecasts, development 
planning feasibility studies, external line plant planning, radio route surveys, 
exchange engineering. project management, installation and commissioning 


Interested applicants should write to Crown Agents. Appointments Division, 4 
Millbank, London SW 1P quoting reference M5/510/12/WF, апа giving brief 


Home Counties. 

Add four weeks holiday, a 
generous benefits package 
(including non-contributory 
retirement, widow's and children's 
pension schemes), and it's easy 
to see why Siemens' growth in 
quality staff is keeping pace with 
its expansion in commercial 
success. 

Isn't that the kind of team you 
ought to join? 

Write to: Miss C. M. Lewis, 
Siemens Limited, Medical Group, 
15-18 Clipstone St., London 
WAP ВАЕ. Tel: 01-580 2464 
Siemens. 

Bringing Technology to Life. 


Natural Environment Research Council 
BRITISH ANTARCTIC SURVEY 


WIRELESS OPERATOR 
MECHANICS 


required for expedition to spend 


approximately 30 months in Antarctica 


Applicants must be single and aged 
22-30. They should have experience of 
maintaining and operating SSB 
transmitters and receivers, Teleprinter 
experience desirable 

Salary from £2,060 per annum 
depending on qualifications and 
experience. Low income tax, polar 


clothing and messing free 

For further details and an application 
form, please write stating full 
qualifications and experience to 
Establishiment Officer, British Antarctic 
Survey, 2 All Saints Passage, 
CAMBRIDGE СВ2 315. Tel: Cambridge 
(0223) 61188. Please quote ref. BAS 
12 


(5192) 
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UNIVERSITY OF ST. ANDREWS 
Department of Psychology 


Technician Grade 5 
(Electronics) 


Applications are invited for the above post in the Electronics 
Workshop of the Psychology Department. Applicants should 
have a good electronics background together with practical 
expenence in the development and construction of digital 
equipment and the design of computer interfaces 4 
The person appointed will work together with other 
memvers of the technical staff on the development of on-line 
exper mental facilities using the Department's Data General 
computers. Experience with smali general purpose digital 
computers and a knowledge of programming languages is 
desirable. The duties will also involve the use and 
maintenance of other electronic. equipment in the 
Department 

Salary scale £275 143207. Applications, with full details of 
Career to date. and the names of two referees, should be 
sent to the Establishments Officer of the University, College | 
Gate. St. Andrews, Fife, by 22nd March, 1976 


(5191) 


PROGRESSIVE COMPANY 
seeks services of 


YOUNG ENGINEER 


with experience of VHF Marine and land 
mobile equipment. Suit keen amateur 
ham. Driving experience an advantage, 
good salary and expenses by negotia- 
tion. 

Frank Cody Electronics Ltd., 40 
Sunbury Cross Centre, Sunbury-on- 
Thames, Middx. Tel. Sunbury-on- 
Thames 88705. 


15158) 


KELLY COLLEGE, TAVISTOCK, DEVON. (HMC, 
275 boys 13-18, 28 VIth Form girls, country 
town 15 miles from Plymouth). Graduate re- 
quired September, 1976, to teach Physics to 
A Level. Wireless station, electronics club. 
Rugger/hockey player especially welcome. Own 
Sailing, canoelng, fishing. Bachelor accommo- 
dation. Apply to the Headmaster with cur- 
riculum vitae, naming two referees. (5179) 


RADIO-TELEPHONE Service Engineer Wanted 
for workshops in S. London, must be reilable 
and experienced. Salary neg. 680 1010. (5141) 


SITUATIONS WANTED 


EX SENIOR DIRECTOR for Electronics Com- 
ponents Distributor in late tifties seeks manage- 
ment position in London or South East after 
premature retirement. If you are interested 
in vigorous healthy man with 10 years' ex- 
perience in running a company with signifi- 
cant success, please contact BBox No. 5185. 


SWEDISH ELECTRICAL ENGINEER, 33, spec. 
Mobile Radio VHF UHF, Engilsh, Swedish, Ger- 
man seeks inter, empl., pref. Canada. Please 
reply Box No. (5121) 


PHOTO ETCH 


LIMITED 
9 LOWER QUEEN STREET 
PENZANCE, CORNWALL, TR18 4DF 


Prototype or long run — we will supply 
your printed circuit requirements 
Also facilities for Design, Assembly and 
Test 
Prompt and efficient service assured 


contact Oevid Webster 


TE PENZANCE (0738) 4472., 


е 
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"uu" || Demonstration/ 
Service Engineer 


Т.М Broadcast Equipment | 


Each unit plugs into the mains & — 
transmits down the mains cable 
(up to %-тйе of wiring 15 

| possible) £12 below the 
recommended price at ONLY 


£19.20 
* 75p P&P 


ULTRASONIC REMOTE 
CONTROL SWITCH 


£14 below recommended price 
By pointing the transmitter. at 
| the receiver, mains appliances GE 
(TV's, radios, lights, etc ) can be х 
| switched on/off. 600 watt max - 
Range up to 40ft. 
ONLY £14.95 + 65p P&P 


240V MAINS AC/DC 
CONVERTOR 


SIX VOLTAGE model 


Switchable 3, 4%, 6, 75, 9 & 
12 volts DC at 500 mA Metal 
case. pilot light and on/off 
switch Output to std battery 

| cut-out plug. Unique 4-way 
multiplug to suit almost alt 
radios / cassettes / calculators, 

| 50р extra. 


ONLY £4.95 + 45p P&P 


This is an interesting opportunity within the Planning and Installation 
Department of Pye TVT in Cambridge. As a major manufacturer of TV 
broadcast equipment, we can provide excellent scope to a capable 
engineer with an outgoing personality who can combine technical 
expertise with organising ability. 


Main duties will include maintaining and controlling TV broadcasting 
studio equipment; demonstrating it to customers either in our own 
demonstration studio or elsewhere and assisting in after sales follow-up 
activities both in the UK and overseas. 


A good standard of general education is required together with 
technical qualifications appropriate to TV broadcasting, e.g. HNC or 
City & Guilds. Previous experience of colour TV studio systems, 
preferably with a broadcasting organisation, is essential and applicants 
must be capable of carrying out and demonstrating performance tests. 


CAR SOLDERING IRON 


12 volt, 30 watt, complete with E yo) 
lead and lighter plug. a 
Spares available. ONLY £1.25 + 30p P&P 
240v mains 40 watt гоп £1.95 + 30p P&P 


C.3025 TRANSISTOR CHECKER 


| —miniature, neat, compact [ ^4 
| checker for germanium and 
Silicon transistors — PNP/NPN 
flick switch selection. rotary 
settings for B & Iceo factors. TAS 
Panel meter. 9v internal battery Quick check socket. Metal 


Write with details of experience and qualifications to Mrs. J. A. 
Macnab. Personnel Manager, Pye TVT Limited, Coldhams Lane, 
Cambridge CB1 3JU. Е 


case List price £9.55 — our price £3.98 plus 35p P&P (5126) 
] J EC (Dept. WW), Box 60, Crawley, SUSSEX, 
RH11 7UF ] в в 
- PyeTVT Limited 
b РО Box 41 Coldhams Lane 
CRYSTALS Cambridge England Сві 3.) 
Fast delivery of prototype and production quantities to your Tel: Cambridge (0223) 45115 
Specification, EG Telex: 81103 
100 Kiz 0.005". HC13/U — £2.50 sach: £1,900 рег 1.000 


t Miz 0.005% HC6/U £2.50 each: £1,600 per 1.000 А member of Ғе Pye of Cambnage Group 


2.097152 MHz 00025, — HCB/U — £3.05 each: £1,550 рег 1.000 

van UT NM ШЕРІ a E®K® KO KO KO KO KO KO I0 LO KO IO 
10 MHz 0.002% МІНУ £2.00 each: £1,100 per 1.000 

Also. Statek LF. crystals in Т0-5 package. many siock frequencies in the 
range 10-240 KHz. e.g.. 10. 12.8. 16.384, 32.768 & 100 KHz. prices Irom 
£2.55 each: £1,400 per 1.000. 

Please send for further detais. 

INTERFACE QUARTZ DEVICES LTD., 29° Market Street. 
Crewkerne, Soinerset. Telephone: (046031) 2578 Telex: 
46283. 


Are You Interested In 


Radio or Television 


VACUUM is our speciality, new and sccond- 

лапа rotary pumps, diffusion outfits, accessor- 

ies, coaters, еіс, Silicone rubber or varnish ( ) 

outgassing equipment from £40. V, М. Barrett 

(Sales) Ltd., 1 Mayo Road, Croydon, 01-684 

9917. (24 and do you have some knowledge or 
practica! experience in these fields 


OF KHz bel teat dale RECEIVERS BCD TIME: 
-DAY 9 [4 performance, phase t i 
locked loop radio receiver. 5V operation with then the Meropolitan Police тау have 
LED indication. Kit complete £9.50; assembled a job for you as a Radio Technician 
and tested unit £11.12 (prices include postage 
und MEUM Also available low power receiver 
with signal and audio outputs. Sen or 

details Toolex, Sherborne (4359) Dorset, (21 we offer 


Good pay 
TIDY PACK with 6 different sizes of heat Excellent prospects 
shrink sleeving each 1 in length 100 selt- 
locking cable ties and a roll of black PVC Secure employment 
tape. АП for only £2 inc, VAT & PP, B.D.O. 4 weeks holiday 
Products Ltd, Retail Division, 13A Heath Road, 


St Albans, Herts. (5090 Day release 


WE INVITE ENQUIRIES from anywhere in the 
World. We have in stock several million carbon 
resistors jth, 1, 1, and 1 watt. à million wire 
wound resistors 5 and 10 watt — 1 million 


capacitors — 1 million electrolytic condsensers Phone our Engineer Mr. Н. б. Fielding on 01-653 0881. during office 

— 4 million transistors and diodes, thousands р к Б : Я S 

of potentiometers, and hosts of other compon- hours, to arrange an informal interview, or write to Metropolitan Police, 
ents. Write, phone or call at our warehouse — к › 

Broadfields & Mayco Disposals Ltd., 21 Lodge Telecommunications Dept., Room 1627, New Scotland Yard 

WEE Finchley, London, N.12, 01 "ео Victoria Street. London SW1H 0BG, 
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THE BRITISH COUNCIL 


KING FAISAL UNIVERSITY, DAMMAM, SAUDI ARABIA 


ENGINEER 


For TV Studios and Equipment 


An Assistant Project Engineer is required for August 1976, possibly 
earlier, for the maintenance of TV Studios, Video and Language 
Laboratory equipment, for a Language Service Centre. 


Applicants, men only, with suitable qualifications and/or experience. 
Salary: £4969-£5524 p.a. 


Benefits: Allowances of £750-£1500 according to marital status. Free 
furnished accommodation; travel costs; outfit and baggage allowances; 
passage-paid annual home leave. 


One-year contract, probably renewable. 


Further particulars and forms of application obtainable from Overseas 
Educational Appointments Department, The British Council, 65 Davies 
Street, London W1Y 2AA. Please quote reference 75 AU 107-116. 


TRANSFORMER 
DEVELOPMENT 
ENGINEER 


REQUIRED: 


Must have a sound knowledge of wound component design and 
associated circuitry. Experience in TV wound components preferred. 
This person must be able to work with a minimum of supervision. 


Position entails direct liaison with customers. 
Attractive salary will be offered to the successful applicant. 
Please write giving details of experience and qualifications to: 


Managing Director 
ST. IVES WINDINGS LIMITED 
4 Edison Road, Industrial Estate, St. Ives 
Huntingdon, Cambs. PE17 ALT 
(5155) 


product engineer 


Grampian, a member of the Telephone Rentals group, manufacture a wide 
range of audio and telephone equipment. We have a vacancy for a 
Product Engineer to work in conjunction with Development and 
Production Departments to ensure the satisfactory introduction into 
production of new items of equipment, and to provide technical support 
for equipment already in production. We are seeking somebody with 
previous Product Engineering experience within the Electronics Industry, 
having suitable technical knowledge and qualifications to enable them to 
appreciate the production implications of circuit design and equipment 
practice. In return we offer a competitive salary and generous Pension and 
Life Assurance schemes. 
For application form or further details please contact Mr. G. N. Turner 
GRAMPIAN REPRODUCERS LIMITED 
s The Hanworth Trading Estate, Feltham 
rampian Middlesex TW13 6EJ, 01-894 9141 


(5195) 
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ARTICLES FOR SALE 


MARX-LÜDER 
STACKABLE EPICYCLIC GEARED 
ELECTRIC MOTOR 


A range of high efficiency reversible фә. 
D.C. motors are now offered ы 
complete with stackable 
epicyclic gears 
giving all the 
gear ratios 


5. 
4). 


5, 6, 12, 
15. 18, 20. 24, 
30, 60, 72,90, 
120, 360 by combining 
them as shown. Extra gear sets 
extend the range to fit most requirements. 
Four sizes of motor each with pile gears 
and бу windings are available as under 
EM136P 1} watts. 5000rpm-size24X24X 74mm £ 
Max. gearbox torque 2kg. cm 6.55 
EMi36P/1 Spare gear set with 3.4.5.6 ratios 1.95 
EMIATPB watts. 5000rpm size 35 X 35 x 109mm | 


Max. gearbox torque Bkg.cm 7.40 
ЕМ141Р/1 Spare gearset with 3.4 5.6 ratios 2.10 
EM145P20watts 7000rpm size 52 X52 х 180mm 

Max. gearbox torque 10kg.cm .55 


EM146P3O watts 4000rpm.size 52 x 52 x 200mm 
Max. gearbox torque 10kg.cm 11.80 
SPECIAL OFFER 
‘Gearbox pack’. All items above 34.00 
MOTORS without gearboxes 


EM131. 0 8 watts, 20g ст 8000rpm. 617mm 4.65 
EM136.1 2 watts, 409 cm 5000rpm, 21mm 43% 
ЕМ13914 2 watts, 160g ст 5000rpm. ¢30mm 4.15 
ЕМ141 78 watts. 320g cm. 4500rpm. ¢30mm 4.85 


SPECIALOFFER 
"Motorpack''. All motors above 16.00 


Suggested applications. Laboratory equipment. strrers 
pump drives. servo systems. positioning of aerials. dampers 
doors. power for models trains. boats. drills. cutting wheels 
etc SAE for DATA SHEETS. АН prices are inclusive in U.K 


MAILORDER ONLY FROM 


AID-US PRODUCTS 
Dept. WW11, 8 Hillview Road, Pinner 
HAS 4PA, Middlesex (5165) 


THE SCIENTIFIC WIRECO. 


Copper — Nickel — Chrome — Eureka — 
Litt — Manganin Wires. 
Enamelled — Silk — Cotton — Tinned 
Coverings. 

* No minimum charges or quantities 
* Trade and export enquirie$ welcome 
* S.A.E. brings List. 


Р.О. BOX 30, LONDON E4 9BW 


ee ee 
COLOUR UHF and TV SPARES. Lists available 
оп request ‘‘Wireless World’ TV tuner project, 
by D. C. Read, Kits of parts available. New 
cross hatch kit, Aerial input type. No other 
connections, Battery operated, portable. Incl. 
Syne & UHF Modulator units. £11.00 P/P 45p. 
CRT Reactivator kit for colour and mono £17.48 
p/p 70p. Signal strength meter kit £18.00 p/p 
60р. 625 TV LF. Unit, suitable for Hi-Fi amp 
on tape recording £6.80 р/р 60р. Bush СТУ 
25 new convergence panels + yoke and blue 
lateral £3.60 p/p 65p. New Philips single stan- 
dard convergence panels complete, incl. 16 
controls, coils, P.B. switches, leads £3.75 p/p 
65p. New colour scan coils, Mullard or Ples- 
sey, plus convergence yoke and blue lateral 
£9.20 p/p 70p. Mullard at 1023/05 convergence 
yoke £2.50 р/р 50р. Mullard or Plessey Blue 
taterals 75р р/р 25р. BRC 3000 type scan coils 
£2.00 p/p 60p, Bush CTV25 scah coils, new, 
£2.50 р/р 60р. Delay lines DL20 £3.50, DL40 
£1.50, DLIE, DL1 £1.00 р/р 35р. Lum Delay 
Lines 50p р/р 20р. ЕНТ colour quadrupler for 
Bush/Murphy CTV25 3/174 Series 48.50 p/p 
60p. Special offer, colour triplers: ITT TH25/ 
ITH £2.00 p/p 40p. GEC 2040 tripler £1.75 p/p 
40p. Philips G8 panels, part complete, surplus/ 
salvaged: decoder £2.50, IF, incl. 5 modules 
£2.25. T-Base £1.00 р/р 50р, CRT base 75р р/р 
20p. G.E.C. 2040 panels for spares. Decoder 
£3.50, Тітеһаве £1.00 р/р 55р. VARICAP 
TUNERS. UHF ELC 1043, new £4.20. ELC 1043/ 
05, £5.00. VHF ELC 1042, new £5.00. Salvaged 
УНЕ апа UHF Varicap tuners £1.50 р/р 25р. 
SPECIAL OFFER: RBM 6psn. Varicap control 
units £1.00 р/р 25p. UHF tuners, new, tran- 
Sistorised, incl. slow motion drive, £3.80. 4- 
position and 6-position push-button transistor- 
ised, £4.20 р/р 60р. Philips, Bush, Decca inte- 
grated UHF/VHF transd. tuners £4.50 р/р 65p. 
Thorn 850 dual Standard time base panel 50p 
р/р 50р. Philips 626 І.Е. amp incl. ccT, 50p 
p/p 50p. VHF turret tuners at 7650 incl. Valves 
for K.B. Featherlight, Philips 19TG170, GEC 
2010 ETC, £2.50. Pye miniature incremental 
for 110 to 830. Pam and INVICTA £1.00. New 
Fireball tuners, Ferguson. НМУ, Marconi, £1.00 
P/p all tuners 50p. Mullard 1100 Mono scan 
coils, new, suitable all standard Philips, Stella, 
Pye, Ексо. Ferranti, Invicta £2.00 p/p 55p. 
Large selection. LOPTs, FOPTs available for 
most popular makes. 200 + 200 = 100 MFD 
350V Electrolytic £1.00 p/p 30p. MANOR SUP- 
PLIES, 172 West End Lane, London, N.W.6. 
Shop Premises. Callers welcome. (No. 28. 159 
59 buses or W. Hampstead-Bakerloo and Brit. 
RaiD. Mail Order: 64 Golders Manor Drive, 
London NW11. Tel: 01-794 8751. VAT. Please 


ADD 25% TO ALL PRICE 
VAT 8%)" S (EXCEPT KITS, 
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B. BAMBER ELECTRONICS 


(DEPT. WW), 5 STATION ROAD, LITTLEPORT, CAMBS, CB6 1QE 
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TERMS OF BUSINESS: CASH WITH ORDER 

ALL PRICES INCLUDE POST AND PACKING (UK ONLY) 

EXPORT ENQUIRIES WELCOME. CALLERS WELCOME TUES.-SAT. 
PLEASE ADD VAT. MINIMUM ORDER £1 


TEL: ELY (0353) 860185 (TUESDAY-SATURDAY) 


| ALL BELOW — ADD 8% VAT 
J IMHOFF CABINETS, 21in. wide by 12V:in 
| high by 18in. авер, to take 19in. unit 10%in. 
high. Very smart, deep turquoise, with silver 
side louvres, few only, brand new. £10.00 
Sach. o5 2302. 5. = 
AS ABOVE, but 23in. high, to take 19in. unit 
21in. high, few only, £15.00 each. 
SMALL MAINS SUPPRESSORS (small 
chokes, ideal! for radio, HI-FI inputs, etc.), 
approx. ‘Zin. x 1 Шіп., З for 50р. 
PERSPEX TUNER PANELS (for FM Band 2 
tuners), marked BB-10B MHz and Channels 
0-70. clear numbers, rest blacked out. smart 
modern appearance, size approx. BYzin. x 
lin. 2for 35p. . 
HEAVY DUTY HEATSINK BLOCKS, 
undrilled, base area 24 x 2" with 6 fins, 
total height 24 50р each. 
9V RELAYS, Continental type. 2 pole change 
over 35р. 
RUBBER MAGNETS '2" square. with 
mounting hole, 20 for 30p. ў 


P CAMBRIDGE PC BOARDS (Remo 
rom high band AM1O) V хав 


RF and MIXER BOARD £7.00 
16.3 mhe IE BOARD. 1.50 3 
10.7 MHz ve R/MIXER BOARD 
(with 11 155 Xtal) £1.25. 

455 KHz IF BOARD £2.00 

AM AUDIO BOARD 61.20 

AM SQUELCH BOARD 50р 

6 CHANNEL LEDEX SWITCHES, 12V. 
complete with all trimmers and coils (removed 
from high band AM 10) £4.00. 

BFY51 TRANSISTORS 4 tor 60p. 

BSX20 TRANSISTORS 3 for 50p. 

8C108 (metal can) 4 for 50p. 
.PBC108 (plastic BC108) 5 for 50р. 

BSY95A TRANSISTORS, 6 for 50р. 
8CY72 TRANSISTORS, 4 for 50p. 
MINIATURE 2 PIN PLUGS & SOCKETS 
(Fit into 4” hole, pins enclosed with covers 
for chassis mounting. or can be used for 
in-line connectors) Bargain pack of 3 plugs + 
3 sockets + covers 50р. 

PROGRAMMERS (Magnetic Devices) Con- 
tain 9 microswtiches. (suitable for mains 
Operation) with 9 rotating сат, all 
individually adjustable, ideal for switching 
disco hghts. displays. ес. ог industrial" 
machine programming (Need siow motion 
motor to drive cams, not supplied) 9 switch 
version £1.50, or 15 switch version £2.00. 


“ALL BELOW — ADD 8% VAT. 

A LARGE SELECTION of Test Equipment, 

Surplus Equipment. Components, etc. Bulk 

Loads for dealers. Ring for appointment. 
MAINS TRANSFORMERS 

All 240V input. voltages quoted 
approx. RMS 

(Please quote Type No. only when ordering) 

TYPE 10/2 10-0-10V at 2A. £1.50. 

TYPE 72703 400V at 10mA, 200V at 

5mA. 6.3V at 400mA, £1.25. 

TYPE 28/4 28V at 4A, 125V at 500mA. 

£400. _ a zm 

ТҮРЕ 125В5, approx. 125V at 30тА, 

65p. 


,COLOUR MONITOR DECODER PANELS. 


By leading British manufacturer. Designed to 
B.B.C. standards. Units consist of chrominance 
module, PAL filter and delay module, lumin- 
ance module and encoded video input module. 
All units brand new and complete including 
edge connectors and service manual. £30.00. 
.Manual supplied separately, £1.00 each. TS 
ТОЗ TRANSISTOR INSULATOR SETS, 
10 for 50p. | 

SPECIAL OFFER. Miniature 50 ohm coax, 
high quality, PTFE insulation and blue PTFE 
cover. solid silver-plated inner, and 
silver-plated braid, approx. 3mm overall 
diameter, (ideal for unit wiring of RF stages up 
to 23cms, etc.) 4 metres for 50р. 

ISEP RACKING, 19“ wide, 15" deep to 
take 7'' panels (with some PCB slides and 
Sockets), brand new, £8.00 

PAL DECODER PANELS (from Phillips 
Colour Monitors), type ELB618/00, new, 
complete, but untested, £20.00. 

AS ABOVE, but NTSC, £10.00. 

PF1 POCKETFONES, UHF, untested. but 
complete. less batteries, 1 TX + 1 RX. 
€32.50. 

PYE CAMBRIDGE BOOT MOUNT АМ 108 
sets only. no control gear, 25KHz channel 
spacing, £20.00. (High or Low Band 
available, state which required.) 


MULLARD TUBULAR CERAMIC TRIM- 
MERS, 1-1Врі, 6 for 50p. 

(as featured ›п Rad. Comm. Jan. p.25) 

ICs, some coded, 14011 type, untested, 
mixed. 20 for 25p. 


PLEASE ENCLOSE STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 


ALL BELOW — ADD 8% VAT 


2-8PF., 10MM CIRCULAR; CERAMIC 
TRIMMERS (for VHF/UHF work). 3 pin 
mounting, 5 for 50р. _ 


WE NOW STOCK SPIRALUX TOOLS for 


the electronics enthusiast. Screwdrivers. nut 
spinners, BA and Metric sizes. рор rivet guns. 
etc. SAE for list. 


PLUGS AND SOCKETS 


,25-WAY ISEP PLUGS AND SOCKETS, 
`40р set (1 plug + 1 skt). Plugs and sockets 
sold separately at 25p each. 

ANDREWS 44AN FREE SKTS. (N-type) for 
FH4/50B or FHJ4/50B cable. £1.00 each. 
BULGIN ROUND FREE SKTS. 3 pin. for 
mains input on test equipment, etc, 25р 
each. 

$0239 BACK TO BACK SOCKETS, £1.25 
each. 

PL259 PLUGS (PTFE). Brand new Packed 
with reducers 65р each, or 5 for £3.00. 
80239 SOCKETS (PTFE). Brand new (4 
hole fixing type). SOp each, or 5 for £2.25. 
N-TYPE SKTS. (4 hole chassis mounting 
50оһтѕ, small coax lead type), 50р each. 
.N-TYPE PLUGS 50ohm. 60p each $ 
GREENPAR (GE35012) CHASSIS LEAD 
TERMINATIONS (These are the units which 
bolt on to the chassis, the lead is secured by 
screw Cap. and the inner of the coax passes 
through the chassis), 30p each, 4 for £1.00. 
BULGIN FLAT 2 pin FLEX CONNECTORS. 
Non-reversible. 40р each. 


— PYE RADIO-TELEPHONE | 
EQUIPMENT 


Cambridge. Westminster, Motofone, Euro- 
pa series. Send s.a.e.-for full detaus 


I ————— 
WELLER STOCKIST. All irons and spares 
available. S.A.E. for bst. 


VALVES 
QQV03/20A (ex-equipment), £3.00. 
QQV03/10 (exequipment) 75р or 2 for 
£1.20. 
2C39A (ex. equipment), £1.00 each. 
4X250B (ex. equipment), £1.50 each. 
DET22 (ex. equipment), 2 for £1.00. 


ALL BELOW — ADD 25% VAT 


HIGH QUALITY SPEAKERS, 8%іп x 6in., 
eliptical. Zin. deep, 4ohms. inverse magnet, 
rated up ta 10W 61.50 each. or 2 for £2.75 
(Quantity discount available). 


T.V. PLUGS (meta! type). 6 for 50p. 

T.V. SOCKETS (metal type). 5 for БОр. 
T.V. LINE CONNECTORS  (back-to-back 
Skt.. 4 for 50р. 


MIXED ELECTROLYTICS, large bag. 


+ £1.00. 


PNP AUDIO TYPE TOS TRANSISTORS, 
12 for 2p... 

DIN SPEAKER SKTS, 2-pin, 4 for 50р. 

IF CANS, ‘in square, suitable for rewind, 6 
for 30p. 


DUBILIER ELECTROLYTICS. 50uF. 450У, 
2 for 50р. 

DUBILIER ELECTROLYTICS. 100uF. 
275V. 2 for 50р. 

PLESSEY ELECTROLYTICS. 470uF. 63V. 
3 for 50р. 

СС ELECTROLYTICS. 1000uF, 30V. 3 for 
Op. 

PLESSEY ELECTROLYTICS. 1000uF. 
180V, 40р each (3 for £1.00). 

DUBILIER ELECTROLYTICS. 5000mtd, at. 

35V 50р each. 

DUBILIER ELECTROLYTICS. 5000mfd at 

50v 60p each 

DUBILIER ELECTROLYTICS. 5000míd at 
70V 65p each 

ITT ELECTROLYTICS. GBOOmfd at 25V. 

high grade screw terminals, with mounting 

сір. 50р each. 

PLESSEY ELECTROLYTICS. 10000mfíd. at 

63V. 75p each. 


MULLARD BLACK/WHITE C.R.T. 
A65-11W. Brand new. £11.00. 

T.V. LINE SOCKETS. 18p each. 5 for 75p. 
T.V. SOCKETS. Mounted on Bakelite panel. 
6 for 50р. 

DIN 3 pin LINE SOCKETS. 15p each. 
E.H.T. V/iHOLDERS B9A. (Both PHILIPS. 
and PYE types available.) 20p each. 


B9D VALVEHOLDERS, for PL509, etc.. 
ceramic chassis mounting. 5 Юг 50р. 5152 


(5030) 


TELEVISION RELAY 
EQUIPMENT FOR SALE 


75' self supporting lattice mast — to be 
dismantled on site. 


MAIN STATION 
RELAY EQUIPMENT 


7 stabilised line power transformers іп 
weatherproof case — input 190 volt-260v 
AC output 64 volts AC 300 VA. 

18 Belling and Lee transistorised VHF 
repeaters, 4 outputs plus trunk. 

5 short line Belling and Lee VHF transistor- 
ised repeaters. 


B. J. Hay, David Owen & Co. 

126 High Street, Marlborough 
Wiltshire SN8 1LZ 

Tel: Marlborough 2163 


(5161) 


MULLARD  LP1400 high performance stereo 
decoder modules. Limited quantity to clear, 
only £6 including p & p. Mr. Cook, 39 Barrett 
Road, London, E.17. Mail order only. 


DISCO CONSOLE consisting of two 100 watt 
DJ Power Amplifiers with SDL mixer Mk II. 
2 Garrard SP25 MKIII Turntables with Shure. 
Magnetic cartridges, housed in compact mobile 
unit. 4 speaker units; 2 containing four 12" 
50 watt Goodmran speakers. 2 containing 18" 
EMI speakers, 100 watt Pluto light pro- 
jector, microphone (including stand and boom) 
Speaker leads, Bank lights. АП perfect and 
ready for use. £800. 01-805 3898. 


AUTOMATIC TYPEWRITER SALE, Itel, I.B.M. 
Golfball based paper tape typewriters. Sale 
prices during February and Магсһс only. 
Machines installed, from £375, kits from £250; 
also E.ILA. and other coded Flexowriters. 
These must be the lowest prices for automatic 
typewriters. Autotype, Godstone (Surrey), 3106 
and Oxford 43393. 

(5160) 


APPOINTMENTS CONT 


audio development 
engineer 


Grampian, a member of the Telephone Rentals group, manufacture a wide range of 
electronic and electro-acoustic audio and internal telephone equipment. We have a 
vacancy for a development engineer to work on all aspects of audio processing and 
amplifying systems. The person we are seeking will have experience of 
development work in this field, and will probably be a graduate, although proven 
development ability will be a more important factor. In return we offer competitive 
salary and generous Pension and Life Assurance schemes. 
For application form or further details please contact Mr. G. N. Turner 


rampian 


GRAMPIAN REPRODUCERS LIMITED 
The Hanworth Trading Estate, Feltham 
Middlesex TW13 6EJ, 01-894 9141 


(5196 


ENAMELLED COPPER WIRE 


S.W.G. 1 Ib. reel 1/2 Ib. reel 
10 to 19 240 1.35 
20 to 29 2.45 1.40 
30 to 34 2.60 1.50 
35.to 40 2.85 1.60 


All the above prices are inclusive of postage 
and packing in U.K. 


COPPER SUPPLIES 


102 Parrswood Road, Withington, Manchester 20 
Telephone 061-445 8753 


SUPERB INSTRUMENT CASES by  Bazelli. 
manufactured from heavy duty PVC faced 
steel. Hundreds of people and industrial users 
are choosing the cases they require from our 
vast range, competitive prices start at a low 
75р. Over 400 models to choose from. Prompt 
despatch. Free literature (stamp would be 
appreciated). Bazelli. Dept No 22, St Wilfrid's, 
Foundry Lane. Halton. Lancaster, LA2 PET 


OSCILLOSCOPE 10-180, only 8 months old, 


with handbook and test leads. £50. Phone Lewes 
4248. (5138) 


fibre optic suppliers 


MARE'S TAIL 22" dia 7 000 + Fibres £10.00. Glass fibres — requires 


cover 
FIBROFLEX SIZE 1 440 Strand Flexible Glass Light Condut t 14mm. 


Active Dia Black Sheath 10m £3.00; 100m £21.00 
FIBROFLEX SIZE 4 1760 strand £1.50. 
CROFFON 1610 Fiexble 64 Strand Plastic Light Conduit. Асиуе Dia 
18mm OD 33mm £1.20 per M 10m £9.00 
PLASTIC OPTICAL MONOFIBRE Flexible Light Guide Оа 10. 20. 40, 60 
thou FP10 100m £4.00. FP20 (0 5mm) 1007 66:00: FP40 tOm £4.00. 
100m £32.00. FP60 10m £8.00; 100m £65. 
AE 103 2m CROFON 1610 + QU FP20, FP40 FP60 + 
hing Compound ideal laboratory pack £5. 
OPTIKIT 16 Соте» Glass Lenses Dia. 7/14/21/26/47/51mm £3.00. 
(Lenses also available separately ) h 
OPTIKITS RAS Five Retro-Reflectors for Optical/beam systems. Dias. 
22/36/44/83mm + 150mm Strip. £2.50. 
ULTRASONIC TRANSDUCERS SEOSB-40T/R Sensitive 40кН2 Tx/Rx 
1 (table for борріег/ Неттсте Control) £3.50 
ULTRASONIC TRANSDUCERS SEO4B-25T/R 25 kHz Tx/Rx Pair 
(Better Sensitivity Lower Bandwidth than 5Е058-40) €3.50 
CIRCULAR POLARISERS Reduce glare on all iypes of instrument 
RED/AMBER or NEUTRAL 50 mm sq 70р; 75 mm sq £1.40; 150 mm sq 
£4.50. Linear Polarise's also available 
OPTOLECTRONICS LIGHT SOURCES & DETECTORS 
MV54 2mm Red LED 20р. MLEDSOO TO92 Red LED 20р. 
XC209-Red (3mm) 20р. ХС208.Ү XC209-G (Amber Green) 30. 
MLED92 Infra Red Emitter Зор MLS203 Photo.Thycstor £1.20. 
2N5777 High Sensiivity Photo Darlington 25V 60р. 
MRO 150 2mm High Speed Photo-Transistor (4 uS) 40V 70р 
Please add 8% VAT ta prices S.A Е please for short form /data 
FIBRE OPTIC SUPPLIERS (WW). 6 CHIPPENHAM MEWS. LONOON М9. (5156) 


Пааа 


Classified 


pa ons, 


GREAT GROWTH 
PROSPECTS AT 


EMI Sound & Vision Equipment Limited 
Broadcast Equipment Division 


Our development programme is well under way. In 76 you'll see 
us back amongst the market leaders in a big way. We'll be 
significantly extending our visiting product ranges with a new 
generation of equipment. But that's just the start. Over the next 
few years we'll be breaking into a number of new fields 


interested in 


Development 


Engineers 


Middlesex. Telephone 01-573 3888 Ext 


APPOINTMENTS CONT., 


А programme as active and aggressive as this means we re in the 
market for additional staff with sound experience of the television 
broadcasting business. At our Hayes base we're currently 


Sales Engineers Systems Planning 
Engineers 


Project Planner 


Starting salaries are excellent and the prospects for advancement 
are very good indeed. In the first instance contact C.W.T. Mott, 
Chief Recruitment Officer, EMI Limited, 135 Blyth Road, Hayes. 


The international music. electronics and leisure Group 
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Clock IC + 4 H-P 0.3" red digits 


All prices include VAT 


colleges, etc., supplied 


(5135) 


TTL Mixed ices CMOS Mixed prices 
Ie 104+ 25+ Teese T + 
7236 + data 14 pin DIL 70 66 64 | ny 13 12 | 4000 17 16 
ТС + data 8 pin DIL зет ora m 57и dE 
TABC + data 8 pin DIL в м 2 | ns з 12 | 402 16 15 
1M308 + data 8 pin DIL 110 99 95 7404 15 13 4006 104 95 
WES55 + data 8 pin DIL 4 42 4 7405 15 13 | 4007 17 16 
САЗ046 14 pin DIL и a 77 | м 13 12 | 4008 95 88 
TDA1405 SV 650mA 80 в 74 | з 28 25 | 4009 50 46 
TDA1412 12V 500тА 80 76 74 | 7420 13 12 | amo 50 46 
TDAMIS 150 450mA 5, 72 W | 7439 з 12 | п 16 15 
86107. 108. 109. 109C Wo 105 10 | 7449 60 54 | 4012 16 15 
BC182. 184 2 n5 n 7441 85 во | 4013 A5 40: 
BC212. 214 13 125 12 | un 28 24 | 4014 90 82 
H-P 0.2“ LED гай + clip 19 18 17 | gun 30 25 | 4015 85 80 
H-P '4" LED red 168 17 06 [ 6 30 26 | 416 48 44 
DIL low profile sockets B pin 11 10 9 7486 28 24 4017 85 80 
14pin12 11 10 | 7490 45 38 | 4020 99 93 
l6pn13 12 м 1492 55 50 | 4023 16 15 
Н.Р 5082-7740 cc digit 180 1493 45 38 | 4024 58 62 
MT242CS Transtormer 33 28 4025 16 15 
402? 48 44 
4028 78 71 
4030 48 44 
BCH7 21 4 
80174 22 203108 10  1W4002 45 Мио 33. -85 
ВҒ2448 30 283055 4g 194003 5 
ВҒҮ5І 15 18914 4 мои 6 
BZYB8C- 184006 7 
303-15 n" 4 


AY-5-1224 16 pin DIL clock IC + data + circuil...... 


Clock IC + 4 digits + transformer + transistors 
TBABIOAS 7W Audio Amp + circuit + data 
TCA940 10W Audio Amp + circults + data 


goods new. Full spec. devices from Motorola, Mullard, TI, SGS, etc. Schools, 


SILICON SEMICONDUCTOR SERVICES 


41 Dunstable Road, Caddington, Luton LU1 4AL 
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Economise on Semiconductors 


АП prices include VAT — by return service 


ж Lower price CMOS 
ж Lower price 7416 


x Low price DIL sockets 
ж Low price NE555 


P&P (UK) 12р, Overseas at cost. SAE enquiries. All 


By return service. 


SERVICE 


PRINTED CIRCUITS 
and HARDWARE 


Readily available supplies of Constructors 
hardware, Aluminium sheet and sections. Printed 
Circuit board, top quality for individual or published 
designs 


Prompt service 
Send 15p for catalogue 


RAMAR CONSTRUCTOR 
SERVICES 


Masons Road, Stratford-on-Avon 


(38) 


. ser- 


vice, sales. Tape programmes, Р. J Equip- 
ments, 3 Onslow Street, Guildford 4801. (12 
THOR-HOLE CONVENTIONAL  P.C.B.s gold 


plating, roller tinning, prototypes, silk screen- 
ing, drilling. All or part service. — ELECTRO- 
CIRCUITS (P.C.) LTO., Delamare Road, Ches- 
nut, Herts. Tel. Waltham Cross 38600 or dc^ 


TUBE POLISHING, mono, £5.63, colour £5.94. 
C.W.O. Return carriage and VAT paid. Phone: 
N.S. 300, Retube Limited, North Somercotes. 
Lough, Lincs. (27 


ARTICLES FOR SALE 


| DIGITAL CLOCK COMPONENTS 
(Circuit diagrams. data. ес. free on request) 
AY-5-1224 4 digit clock £3.50. OL-704E/ 707E О 3” LED display 70р. 
MK 50253 4/6 digit alarm £5.50. OL-728€/727E 0.5” double 
£1.80. РСВ for AY-5.1224 (two types) 95р. 0L-750E/ 747€ 0.6" LEO 
' display £1.50. 
| CMOS WITH DISCOUNTS! 
(Any mix: 25 + less 10%, 100% less 25%, examples only below 
— іші list free on request) 
| 4000 15р: 4001 15р: 4002 15р; 4006 96р: 4007 15р; 4008 


75р; 4011 15р; 4012 16р; 4013 45р; 4014 80р: 4015 80р; 4016 
45р; 4017 В0р; 4049 45р; 4050 45р; 14501 15р; 14511 £1.25; 
14518 £1; 14528 85р; 14553 £3.50. 
| CA 3130 COS/ MOS Ор-атр 75р. 
| Terms Add 10р to each order and 8% VAT on the total. export add 75р 
| опу. Official orders by “phone or post are welcomed. others cash with 
j order 
GREENBANK ELECTRONICS 
(dept. W4W), 94 New Chester Road, New Ferry, 
Wirral, Merseyside L62 5AG. Tel. 051-645 3391 


(5139) 


OSCILLOSCOPE. Dual Trace type СІ-16 D.C. to 
5 MHz. Ав new, owner emigrating, £80 o.n.o. 
Crayford 521506. 45136). 


V.H.F. A.M. radio installation ODUEDUIT of 
the following G.E.C. equipment:— 1 igh 
power fixed TX/RX RC 760. 1 Low power fixed 
transceiver RC 750. 3 Portable iransceivers 
RC 660. 3 Personal transceivers RC 550-TR 
with batteries and charger. Phone Pickering 
12333. (5168) 


LOUDSPEAKER UNITS — UK's lowest prices 
for КЕЕ, Celestion, PeerJess, etc. SAE lists. 
Soundbox, 60 Penland Road, Haywards Heath, 
Sussex. Tel. 56822 (5А1) 


C.DU. 110 Oscilloscope, v.g.c., £180; Solartron 
CD 1400, v.g.c., £130, with Delay T.B. Scopex 
GP-DBI, mint, £120. Bridge Z No 5, v.g.c., £35. 
PYE PANCHROMATOGRAPH with all ancillary 
equipments and spare columns, £350. Westrex 
33 ASR teletype U500 punch 5 hole, v.g.c., £40: 
Temperature controlled baths and ovens, 
various prices. Metrohm | POTENTIOGRAPH 
Type 336 with accessories, £65, v.g.c. CD1400 
C.R.T., unused, £45. WW Box No. 5169. (5169) 


MARCONI TF 885A Video Oscillator c/w copy 
manual/circuit. £27.50 (no VAT — опе only). 
Buyer collects or carriage at cost. Martin. Well 
Cottage. Farnham, Bishop's Stortford, Herts 
Tel. 0279 74-364 (5179) 


LINSLEY-HOOD 75 watt amplifier headphone 
socket kit, with instructions. £1.45. Filter 
switch click and mains borne/rf interference 
suppression kit, with instructions, £1.35 
BDY56 £1.75, BD529 65p, BD530 65p, 2N547 
45р, 2N5459 45р, МР5А12 40р, BF258 55р. 


BFR39 35у, BFR79 35р. ВС109С 12р, BC182L 10р. 
BC184L 11р, BC212L 12р BC214L 13р MC1310P 
£2.70. Inclusive prices. P&P 10p for prompt 
despatch. All components brand new and guar 
anteed. I. С. Bowman (Dept. WW), 59 Fowey 
Avenue, Torquay, South Devon. (5187) 


VIDEO RECORDERS Sony 


CV2100GE with 9 


| tapes and service manual, £200. Roydon 3343 


OSCILLOSCOPE Solartron CD1220 with CX1259 
wide band amplifier. £130. Roydon 3343. (5186) 
CD 1400 SCOPE (ог sale 15 MHZ D/Beam 
recently o/hauled. as new, £110. Phone Steven- 
age 57605, evenings (5167) 


* MOTIVATOR" Curtain Cord Controllers. 
Mains battery models and kits for use with 
corded domestic curtains. From £18-£30. Aid-Us 
Products, Dept WW12, 8 Hillview Road, Pinner 
НА5 4PA, Middlesex. (5166) 


USED CLOSED circuit TV equipment for Sale 
— cameras, monitors, lenses and anciltary 
electrical equipment. Details from Photo-Scan 
Limited; telephone Head Office, Sunbury-on- 
Thames 89741 or Northern Region, Pontesbury 
506. (5174) 
16MM B & H 631 Sound projectors c/w speaker 
and transformers £135. — Hilton Cine, 9 West 
Hill, Dartford -T. 20009. (15 


C.R.T. REGUNNING PLANT. New and second- 
hand reconditioned training, demonstration, 
colour or B/W. Barretts, Mayo Road, Croydon, 
Surrey, CRO 2QP. (36) 


DIGITAL CLOCK CHIP, AY-5-1224, with data 
and circuit diagram, £3.66 plus VAT, “Jumbo ' 
LED digits (16mm high) type economy DL/747 
Only £2.04 each plus VAT, post free. Greenbank 
Electronics, 94 New Chester Road Wirral 
Merseyside L62 5AG. (33 


THE TRADE MARK NO. 714799 consisting ot 
the word ALLIANCE and registered in respect 
of scientific, nautical, serveying and electrical 
apparatus and instruments all included іп 
Chass 9; wireless sets (sold complete); optical, 
weighing. signalling, checking (supervision), 
life saving and teaching apparatus and instru- 
ments; and talking machines was assigned on 
the 8 December, 1975 by ALLIANCE WIRES 
AND CABLES LIMITED, of 256 Hotwell Road, 
Hotwells, Bristol, Avon to T. NEESHAM AND 
COMPANY LIMITED, of 256 Hotwell Road 
aforesaid: WITHOUT THE GOODWILL OF THE 
BUSINESS IN WHICH IT WAS THEN IN USE. 

(5184) 


COMPLETE VOLS. WIRELESS WORLD dating 
from 1944 to 1966 (1952 missing—most of them 
bound). Locklay. 27 Farmlands Road, Brid- 
north, Shropshire. 

(5193) 


CAPACITORS mixed bags of electrolytics, ар- 
proximately 500 untested for £1. Mullard metal- 
lised polyester. mixed bags of 50, 1дЕ and 
2.2uF (250 д.с.). cosmetic imperfections so £1. 
Add 40р p&p to all orders, — Қ. Wardle, 3 


Erpingham оаа, SWI15 ІВЕ. (5069) 
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Electrotime 


ARTICLES FCR SALE 


THE TIME HAS ARRIVED 
FOR YOU TO JOIN THE 
DIGITAL REVOLUTION 


INTRODUCING A NEW RANGE OF ы UA RTZ CRYSTAL DIGITAL ELECTRONIC WATCHES 


CONTINUOUS LIQUID 


CRYSTAL DISPLAY 


MODEL TLC 4 
FEATURES 


* Hours ке), à 
* Minutes 
* Seconds H 2 
ж Date / M 
—/ 
£39 


>” inc. VAT 
d 


With unique 
Backlight feature 
for Night Reading 


ALL WATCHES FEATURE— 

ж Solid State — No moving parts 

* Quartz Crystal Controlled 
accurate to 5 secs. per month 

* Attractive Presentation Gift Box 


LED MODEL 


TLE 4 
£39 


inc. VAT 


FEATURES — 
“Hours 
Mi utes 
Seconds 
Da:e 


ALL MODELS EXCEPT 
THE BLACK WATCH 
WITH GOLD PLATED 
OR RHODIUM 
BRACELET 


LED MODEL TLE 5 


£17.99 


inc. VAT 


LED DISPLAY 
MODEL TLE3 


Jet Black Stainless 
Steel Bracelet 
(not Plastic) 


£39.95 


inc. VAT 


FEATURES- 
* Hours 
* Minutes 
* Seconds 
* 
* 


Date 


FEATURES— Alpha Day 


* Hours 
* Minutes 
* Seconds 


ADD TO THE SOPHISTICATION OF YOUR LIFE 


WITH THIS UNIQUE DIGITAL ELECTRONIC CLOCK 


FEATURES — 


Large 4-digit Easy Read Display 
Variable Display Intensity 
AM/PM Indicator 

24-hour Alarm 

5-minute Repeating Snooze 
Alarm 

Power Interrupt Indication 

Tilt Operation for Alarm Cancel 
Pulsing Seconds Indicator 
Attractive White Case 


GENERAL CALCULATCR 
MODEL 1437 

FEATURES 8-Digit Capability 

Full Floeting Foint 


£1 3.80 he ЖАЛАН 


inc. VAT Automatic Power-on 
Clear 
Leading Zero 
Suppression 


PROGRAMMABLE 
SCIENTIFIC 
CALCULATOR MOBEL 1421 


£50 inc. VAT 

FEATURES —8-Digit. Capability 
Full Floating Point; Three 
Register Stack; Метюгу; Trig 
Functions, Reciprozals, Ra- 
dians-Degrees; 7 Constant; Logs 
(In. log), Power Functions, 
Square, Square Root 

PLUS—Capability əf being 
loaded with up to a 102-step 
program from complex or 
tedious calculations 


£14.50 


inc. VAT 


This remarkable example of 
modern technology is also 
avaiable as a fully tested 
working module 

Price £13.50 inc. VAT 


1 естяоч!“ 


Money back if поё completely satisfied 
One-year guarantee with all models 


ELECTROTIME, 111 Storforth Lane Trading Estate 
Chesterfield, Derbyshire - Tel: 35804 


Please supply 
| enclose cheque / postal order / money order 


Name . 
Address 
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Г ARTICLES WANTED 


x MINICOMPUTERS 
x PERIPHERALS 
x INSTRUMENTATION 


For fastest, best CASH offer, phone 


COMPUTER APPRECIATION 
Godstone (088 384) 3106 


(41) 


PLEASE CAN ANYONE HELP? Lend or photo- 
copy manual for telequipment D55A scope. 
Mercer, 6 Briarlyn Avenue, Huddersfield. Tel. 
32621. (5197) 


WANTED, all types of communications receiv- 
ers and test equipment. Details to Е. T. & I. 
Electronics, Ltd., Ashville Old Hall, Ashville 
Rd., London, E.11. Ley 4986. (63 


B-D ELECTRONICS offer prompt settlement for 
your surplus components. Our main field of 
interest is consumer electronics. Please tele- 


phone our Miss Hughes, Sandy (0767) 81616.(22: 


——SS 
SURPLUS COMPONENTS, Equipment and Com- 
puter panels wanted for cash. Ring Southamp- 
ton 772501. (16) 


VALVES RADIO TV TRANSMITTING INDUS- 
TRIAL 1936 to 1975 many obsolete types, list 
20p S.a.e. for quotation. Postal export service, 
We wish to buy all types of valves new and 
boxed. Wholesalers, Dealers, etc., stocks pur- 
chased. Cox Radio (Sussex) Ltd., The Parade, 
East Wittering, Sussex, West Wittering 72023. 

5141 


WANTED: One copy of each of the following: 
WIRELESS WORLD. Feb 1973—Vol 79, Jan 
1974—Vol 80, Feb 1974—Vol 80. Feb 1975—Vol 
81. Bailey Bros Ltd, 11 Ronald Road, High- 
bury, London, N5 1XJ. Tel 607 3361/2. 


: WANTED NEW 705А VALVES. Details to P. 
Norgate. GV Planer Ltd., Sunbury-on-Thames. 
86262. 


CAPACITY AVAILABLE 


General Sheet Metal Work including Fabrication of 
Chassis Panels, Boxes and Guards. 1агде апа Small 
Runs at highly Competitive Rates. Let us quote you 


now 


ANTEC ENGINEERING LTD. 


6 Sunny Place, Sunny Garden Road 


London МУУ4 1RS Tel. 01-203 4822 
(5086) 


LABELS, NAMEPLATES, FASCIAS on aluminium 
or plastic. Speedy delivery G.S.M. GRAPHICS 
LTD., 1-5 Rectory Lane, Guisborough (02873- 
4443) Yorks. (26 
Б и c ——ÀÁí( 


AIRTRONICS LTD., for Coil Winding — large or 
small production runs. Also PC Boards Assem- 
plies. Suppliers to P.O., M.O.D., etc. Export en- 
quiries welcomed. 3a Walerand Road, London, 
SE13 ТРЕ. Tel: 01-852 1706. (61 


PRINTED CIRCUIT BOARDS — Quick 
deliveries, competitive prices, quotations on 
request roller tinning, drilling, etc., speciality 
small batches, larger quantities available. 
Jamiesons Automatics Ltd, 1-5 Westgate, Brid- 
lington, N. Humberside, for the attention of 
Mr. J. Harrison. Tel: (0262) 4738/77877. (18 
ue ЛЕГЕ acceso Бы pique ы ышы леті iua cr ir MAE LEES 
A.A.A. SERVICE. Small batch production 
wiring, assembly to sample ог drawings. 
Specialists in printed circuit assembly. Cable- 
forms to order. Rock Electronics Ltd.. 42 
Bishopsfield, Harlow, Essex. Tel. Harlow (0279) 
33018. (19 


BATCH Production Wiring and Assembly to 
Sample or drawings. Deane Electricals, 19B 
Station Parade, Ealing Common, London, W.5. 
Tel: 01-992 8976. 13) 


CAPACITY available to the Electronic Industry. 
Precision turned parts, engraving, milling and 
grinding both in metals and plastics. Limited 
capacity available on Mathey SP33 jig borer. 
Write for listg of full plant capacity to С.В. 
Industrial Engineering Ltd., 1 Mackintosh Lane, 
E9 GAB. Tel: 01-985 7057 4 


FASCIAS, LABELS, NAMEPLATES on 
aluminium, indelible finish, quick delivery. 
ELTON GRAPHIC ARTS, CASL HOUSE, 
Sandy Lane, Sandbach, Cheshire 4768. (9140) 


COURSES 


RADIO and Radar М.Р.Т. and C.G.L.I, Courses. 
Write: Principal, Nautical College, Fleetwood, 
FY7 892. (28 


Se 


VALVES WANTED 


WE BUY new valves, transistors and clean new 
Components, large or smal! quantities, all de- 
tails, quotation by return, — Walton’s, 55 Wor- 
cester St, Wolverhampton. (62 


ARTICLES FOR SALE CONT, 


MIXED 
MINIATURE 
ELECTROLYTIC 


Er 
711 \\ CAPACITORS 


6V-63V 


1-68 MFD 

1-68 MFD 

10-1000 MFD 

10-1000 MFD 
CASH WITH ORDER 

PLUS 2596 VAT = 


50 РАСК 
100 РАСК 
50 РАСК 
100 РАСК 


£1.00 
£1.84 
£1.52 
£2.52 


M.C.L. (DEPT. C) 
12 OAKINGTON AVE. 
RAYNERS LANE 
HARROW, MIDDX. 
(5143) 


RECEIVERS AND AMPLIFIERS — 


RECORDS MADE TO ORDER 


DEMO DISCS 
MASTERS FOR 
RECORD COMPANIES 


VINYLITE 
PRESSINGS 


Single disc: , 1.20, Mono of Stereo, delivery 4 days 
from your tapes. Quantity runs 25 to 1,000 records 
PRESSED IN VINYLITE IN OUR OWN PLANT. 
Delivery 3-4 weeks. Sleeves/Labels. Finest quality 
NEUMANN STEREO/Mono Lathes. We cut for 
many studios UK / OVERSEAS. SAE list. 
DEROY RECORDS 
PO Box 3, Hawk Street, Carnforth, Lancs. 
Tel. 2273 (82 
See 
HRO Rx5s, etc., AR88, CR100, BRT400, G209, 


$640, etc., etc., in stock. R. T. & I. Electronics, 


Ltd., Ashville Old Hall, Ashville Rd., London, 
Ell Ley 4986. (65 


SIGNAL Generators, Oscilloscopes, Output 
Meters, Wave Voltmeters, Frequency Meters, 
Multi-range Meters, etc., etc., in stock. R. T. 
& I, Electronics, Ltd., Ashville Old Hall, Ash- 
ville Rd., London, E.11. Ley 4986. (64 


oe 


NEW GRAM AND SOUND EQUIPMENT 


GLASGOW. Hi Fi, Cassette Decks, Tape Record- 
ers, Video Equipment, always available we 
buy, sell and exchange for Hi Fi sets and 
photographic equipment. VICTOR MORRIS 
Audio Visual Ltd, 340 Argyle Street, Glasgow, 
Gl, 8/10 Glassford Street, Glasgow, G2, 31 
Sauchiehall Street, Tele: 041-221 8958. (11 


Printed Circuit Boards ~ Master layouts ~ 
Photography - Legend printing - Roller tinning - 
Gold plating - Flexible films - Conventional 
fibre glass - No order too large or too small - 
Fast turnround on prototypes. 

All or part service available NOW 


WK 2344 


BARGAINS Je 


A1 500W Dimmer Switch Module with 17 knob £1.99 8% 
A2 2W Audio Amplifier LM380 14pin DIL . 

АЗ Timer type LM555CN 8ріп DIL 

А4 Voltage Regulator 723 Senes 2 — 37V .. 


AS АСА IF chip CA3089E 16pin DIL dem 
Аб RCA Stereo Decoder CA3090AQ 16pin QIL £4.22 25% 
Please add VAT & 15p postage or send SAE for catalogue 
б FRASER-MANNING LTD. 
26 HERVEY STREET, IPSWICH, SUFFOLK 


SOWTER TYPE 3678 

MULTITAP MICROPHONE TRANSFORMER 
Primary windings for 600 ohm, 200 ohm and 60 ohm with 
Secondary loadings from 2K ohm to 10 K ohm Frequency 
response plus/minus Y2dB 20 Hz to 25 KHz. Contained in 
well finished Mumetal box, 33mm diameter by 22mm high, 
with colour coded end leads, low distortion DELIVERY (smal: 
quantities) EX STOCK HIGHLY COMPETITIVE PRICE FULL 
DETAILS ON REQUEST. 

€. A. SOWTER LTD., Dedham Place, Ipswich 

1Р4 1JP. Telephone 0473 52794 
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Wilmslow: 


Audio 
THE firm 


for 
speakers! 


Baker Group 25. 3, 8. or 15 ohm 

Baker Group 35, 3, 8 or 15 ohm 

Baker Deluxe, 8 or 15 ohm 

Baker Major, 3, 8or 15 ohm. . 

Baker Regent, 8 or 15 ohm 

Baker Superb, 8 or 15 ohm 

Celestion HF1300 8 or 15 ohm 

Celestion MH 1000 horn, 8 or 15 ohm 

Decca London and X over 

Decca DK30 and X over 

ЕМІ 5” Mid range 

EMI 642" d/cone roll surr. 8 ohm 

EMI 8 x 5, 10 watt, д/с, roll/s 8 ohm ... 

EMI 14"' x 9'' Base 80 2 
Elac 59RM 109 15 ohm, 59RM 1148 ohm £3.44 
Elac 612'' d/croll/s 8 ohm 

Fane Pop 15 watt 12” 

Fane Pop 25T 30 watt 12” 


‘Fane Pop 50 watt, 12'' 


Fane Pop 55. 12” 60 watt 

Fane Pop 60 watt, 15” 

Fane Pop 70 watt 15” 

Fane Pop 100 watt, 18" . . 

Fane Crescendo 12A or B, В ог 15 ohm . . 
Fane Crescendo 15, 8 or 15 ohm 

Fane Crescendo 18. 8 or 15 ohm 

Fane 807T 8" d/croll/s, Вог 15 ohm . . 
Fane 801T 8” алс roll /s 8 ohm 
Goodmans 8P 8 or 15 ohm 

Goodmans 10Р 8 or 15 ohm 

Goodmans 12P 8 or 15 ohm 

Goodmans 12P-D 8 or 15 ohms 
Goodmans 12P-G 8 or 15 ohms 
Goodmans Audiom 100 15-ohm 
Goodmans Audiom 200 8 ohm 
Goodmans Axent 100 8 ohm 

Goodmans Axiom 402 8 or 15 ohm 
Goodmans Twinaxiom 8” 8 or 15 ohm .. 
Goodmans Twinaxiom 10” 8 or 15 ohm 
Kef T27 

Kef T15 

Kef B110 

Kef B200 

Kef B139 

Kef DNS 

Kef DN12 


Richard Allan CGBT 8" а/с roll/s 

STC 400 1 G super tweeter 

Baker Major Module, each 

Goodmans Mezzo Twinkit, pair 

Goodmans DIN 20, 4 ohm, each 

Helme, XLK35, pair 

Helme XLK40, pair 

Helme XLK30, pair 

Helme XLK50, parr... . . 

Kefkit 1. раг .. 

Kefkit III, each .... 

Richard Allan Twinkit, each 

Richard Allan Triple 8, each 

Richard Alian Triple. each 

Richard Allan Super Triple. each 

Richard Allan ВАВ kit, pair 

Richard Allan RA82 kit, pair 

Wharfedale Linton 2 kit (pair) 

Wharfedale Glendale 3 XP kit, pair 

Wharfedale Dovedale 3 kit, pair 

All Radford. Gauss, Castle, Jordan Watts, Eagle. 
Lowther, Peerless Tannoy units in stock 


Prices correct at 3 2.76 


INCLUDING VAT AT 25% ON HI-FI 
8% ON PRO & Р.А. 


Cabinets for РА AND HiFi, wadding, Vynair. etc. 
Send stamp for free booklet "Choosing a Speaker" 
FREE with all orders over £10 — HiFi 
Loudspeaker Enclosures Book 
All units are guaranteed new and perfect 
Prompt despatch 
Carriage Speakers 50р each. 12'' and up 75р each, 
tweeters and crossovers 3Op each. kits 8Ор each 
(£1.60 pair). 


WILMSLOW AUDIO 


7 Dept. WW 

Loudspeakers & Export Dept: Swan Works, 
Bank Square, Wilmsiow, Cheshire SK9 1HF. 
Discount HiFi, PA etc: 10 Swan Street, 
Wilmsiow. Radio, Hi Fi, TV: Swift of Wilms- 
low, 5 Swan Street, Wilmsiow. Tel. (Loud- 
speakers) Wilmslow 29599, (HiFi, etc.) 

Wilmsiow 26213. 
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American 
Made Quality 
Produets. 
Prompt 
Delivery- 
Excellent 
Pricing 


B&K Television Analyst 
Model 1077 - PAL 


Cuts troubleshooting time in half! 
Checks every stage of 
black-and-white and color TV 
receivers from antenna input to grid 
of CRT. Drives solid-state sweeps, 
all UHF channels, 8 VHF channels, 
20 to 45 MHz IF, audio. video, sync 
outputs. 


B&K Solid State Sweep/Marker 
Generator 
Model 415 - PAL 


Four instruments in one - sweep 
generator, marker generator, 
marker adder and bias supply (3) 
plus the demodulator probe. Easy 
to use. Available for CCIR 
frequencies. 


Write for complete catalog 
and prices. 


Empire Exporters Inc. 


270-278 Newtown Road 
Plainview, N.Y. 11803 
Cable Address: Empexinc, N.Y. 
Telex: 96-7880 


WW-—095 FOR FURTHER DETAILS 


` DIRECT 
COMMUNICATIONS 


Division of preci Electronics 
Ltd. 


INTERCOMMS & TELEPHONES 


@ Simple 2-way wall/desk with 100ft cable £16 
(ЕТ P&P), бу batt. £2.32 (БОр), or power supply 
£5.00 (25p). 

Ө Similar but 2- to 7-way instrument only. 
Installation diagram. £8.50 each (5Ор) 

@ Superior 2- to 6-way Siemens & Halske. 
Wali-desk conversion kit, term. block and cord. Per 
instrument £10. (50р). 

@ AUTOMATIC INSTRUMENTS. Strowger compa- 
tible or PX working. New /refurbished / 2nd hand. 
232-332-706-746-722 (Trimfone), etc. Special 
and foreign types. 

@ ULTRA MODERN TYPES. 


"Gondola'' Interna- 


tional. TOUCH-BUTTON DIAL: Charleston (cand- 
lestick), etc.: from £32.85. 


@ PLAN & KEY Phones for home and export. 


Ф Jacks; Plugs: Cords; Term. Blocks; Cables (up to | 


25-way and 50 pair), etc. 
€ ENTRANCE PHONES and Electric Latches, with 
or without intercomm. facility. 
€ TELEPHONE AMPLIFIER (1-way), £6.95 (35р); 
Hands-free tele. amp. (two-way conversation), 
£9.50 (50р). 

* TRANSISTORISED UNITS. Simple 2-way batt. 
intercomm. £7.75 (50р): Batt. Baby Alarm £5.25 
(БОр); intercomm. with roving master £9.50 (50p) 
G Wireless Intercomm. (just plug into mains); 
2-way £20 (£1); batt. op. 3-way (master + 2 subs) 
£23.95 (£1); 4-way (master + 3 subs) £28.50 (£1) 
ж mains adaptor 6v/ 7.5у/9у dc £3.75 (35р). 


Add VAT. @ = 896; ж = 2596 on post paid price 
TRADE ENQUIRIES WELCOMED 
MANY SURPLUS ELECTRONIC BARGAINS FROM 
OLD STOCK STILL LEFT — COME AND DO A 


М DEAL! 
34 LISLE STREET, LONDON, 
Tel: 01-437 2524 


WC2H 7BD 
PRECISION 
POLYCARBONATE CAPACITORS 


All High Stability — Extremely Low Leakage 
RANGE: DIMENSIONS 
VALUE (mm) CE, a = 
СЕ) CH: | 83V Range 
ГІЗ 5 9.47uF 
0.224F 1.0uF 
0.254F 2.24F 
:0.474F 4.7uF 
0.54F 6.8uF 
0.684 F 104F 
\.0nF 50. 8 . ISuF 
2-0рЕ 50.8 25.4 ; 22uF . 
“TANTALUM BEAD CAPACITORS — Values available: 
0.22. 047. 1.0, 2.2. 4.8, 6.ipF at 15V /25V or 35V; 10нЕ at 16V /20V 
or 25V; 220uF at 6V or 16V; 33.0uF at 6V or 10V; 47.0uF at 3V or 
ву; 100.0uF at 3V. ALL at 1др each. 10 for 95р, 50 for £A. 
TRANSISTORS & l.C.'s 
АС128 BC268A /384* 10р ОСТІ 
АС176 *ВС547/558А 12р *2N2926G 
AD149 BCY72 12р *2N29260 
АҒ178 BD131/132 39р “2М2926Ү 
AF239 ВЕ115/167 22р 2N3054 
BC107/8/9 эр BF173 24р 2N3055 
"BCll4 | ВЕ17В 26p 2М3702/ 
“ВС147/8/9 BF184 22р 3704 
“ВС153/154 *BF194/195* 12р *TIP30A 
*BCI57/8/9 *BF196/197* 12р ТІРЗІА 
BCI77 BF200 27р ТІРЗ2А 
“ВС182/1831, *BF262/263* Фр ТІРЗ055 
'ВС183/1831. BFY50/51/52 20p *MPUI3I 
"BC184/184L. BFX84/86/88 20р МЕ555 
“ВС212/2121. ; BFX85 28p rile 
*BC213/213L BRIO! 41р ZN414 
BC214/214L ilp | GET872 25p SN76013ND 
BC267 Q | OC4/0C45 Mp є 
POPULAR DIODES-— 14914 6р, 8 for 45р, 18 for 90р; 14916 8p, 6 
for 45р, 14 for 90р; 1544 Sp. 11 for 50р, 24 for £1.00; 194148 Sp. 6 
тог 27р. 12 for 48р; 1N4001 5'ap; 002 6p; 003 6p: 004 7p; 006 8p; 
7 Slap. 
LOW PRICE ZENER DIODES—400MW. Tol. +5% at 5mA. 
Values available: 3V, 3.3У, 3.6V, 4.7V, 5.1V, 5.6У, 62V, 6.8V, 
7.5V. 8.2У. 9.1V. 10V, ПУ, 12V. 13У, 13.5У, 15У, 16V. 18V. 20V, 
22V. 24V. 27V. 30V. All at 7p each: 5 for 33р; 10 for 65р. SPECIAL 
OFFER: 100 Zeners for £6.00. 
*RESISTORS —High stability, low noise carbon film 5%. '4W at 
40°C, М at 70°С. E12 sertes only —from 2.212 to 2.2M1). ALL at 
їр each. 8p for 10 of any one value. 70p for 100 of any one value. 
SPECIAL PACK. 10 of each value 2.20 to 2.2М 0 (730 resistors) 
E5. 
SILICON PLASTIC RECTIFIERS—1.5 amp. brand new wire 
ended 0027: 100 Р.І V. 7р (4 for 26р), 406 P.I. V. 8p (4 for 30p). 
BRIDGE RECTIFIERS—2'; amp, 200% 40р, 350V 45р, 600V 55р. 
*SUBMINIATURE VERTICAL PRESETS—0.1W only. ALL at 
Sp each; 50:2. 100%), 2205). 470%), 6801), 1k, 2.2k 0), 4.7К\), 6.8kt. 
10k). 15k: 2264), 47ка), 68:7, 1000. 25061). 680k. IM. 
2.5M12, 5M. 
PLEASE ADD 15р POST AND PACKING ON ALL ORDERS 
BELOW £5. ALL EXPORT ORDERS ADD C^ST OF SEA/AIR 
MAIL. 
PLEASE ADD 8% VAT to all items except those marked with * 
which are 25%. 
Send S.A.E. for lists of additional ex-stock items 
Wholesale price lists available to bona fide companies 


MARCO TRADING 
(Dept. D3) 
The Old School, Edstaston, Nr. Wem, Shropshire 
Tel. Whixall (Shropshire) (STD 094872) 464/5 


(Proprs: Minicost Trading Ltd.) 


* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
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WORLD-WIDE RANGE 
NEVER BEFORE OFFERED 


COMPLETE TRANSPORTABLE Н.Е. -COMMUNICA- 
TIONS CENTRE housed in Air Conditioned TRAILER 
fitted two COLLINS KWT-6 500W H.S.B. Trangmitter- 
Receivers and one COLLINS Receiver all fully tuneable 
2 to 30 пусв digital readout synthesised frequency 
control, with line amplifiera and inputs, operating 
position and remote control facilities and ancillary 
equipment. Power input 115V or 230V А.С. Full detalle 
on application. 


PHILCO HC-150 POINT-TO-POINT STRIP RADIO HF 
RECEIVERS 2/30 nies. Ten fully tuneable channels to 
0-5 kes with synthesisers. Single and diversity reception 
on ISB, DSB, S3B with 4 sub-bands to each channel. 
Full details and prices on application. 


HIGHEST QUALITY 19” RACK 


MOUNTING CABINETS & RACKS 
CABINETS 

Our Height Width Depth Rack Panel 

Kel ananehes intiches in inches. Space ап ins. Pance 

CR 20 £24.00 
£22.00 
£17.00 
£12.00 
£12.00 
£15.00 
£15.00 
£15.00 
£15.00 
£15.00 
€22.00 


Also Consoies. twin and multi-way Cabinets 
OPEN RACKS 
uur Height Channel Rack Panei 
Kef sim inches Depth Space Base 
G 66 2 51 14 


Full details of all above on request 


16004: 16 m/m Film Spoots ally (unused) 10 for £4.00 
Quality electric Weather Vanes 8 contacts £10.00, 
Hell Facsimile Machines £45.00 
Large Aerial Rotators for Coaxial £18.00 
Collins 500 watt Telephone Transmitters 2/12 mcs £300.00 
B.N.C. Connectors 200 for £42.00 
Video Cross Hatch TV Generators £17.00 
Racal MA-175 LS.B. Modulators (new) £45.00 
Collins KWT-6 SSB Transceivers 50 watts 2/30 m/cs P. Si R. 
Imslide Cabinet Shelf Sliders £3.00 
DG-7/32 C.R.T.'s £3.00 
Remscope Storage Scope with tracer £115.00 
Textronic 519 Scope 1GHZ £450.00 
M.V.R. Action Replay 20 sec. Videodisc Unit P.U.R. 
Dow Key Сс-ах. Relays SPST 110v А.С. £6.00 
Racal IKW S.S.R. Linear amplifier s 1.5/30 m/cs P.U.R. 
Advance НІ Signal Generators, 15/50Kcs £18.00 
Varian УА115ЕА Backward Wave Oscillators P.U.R. 
Tally 5/8 Track Tape Readers 60 cps £48.00 
Tally 5/8 Track Tape Readers 120 cps £22.00 
2 КУА Auto-Transformers £22.00 
Coutant 40v 30A Power Supplies £30.00 
15 foot 15 inch.Lattice Steel Mast Sections £29.00 
Cintel 2 KV Power Supplies £35.00 
Cawkell FU 4 Band Pass Fiiter Testers £60.00 
45 teet co-ax, и” dia £2.00 
Avo Geiger Counters (new) £7.50 
Telequipment D.S.3 Scopes £85.00 
Portable Hospita! Lamps (new) £22.00 
AR-BRD Receivers £55.00 
Reiode & Schwarz SBR sig gen. 1.6/2.4 gmc £70.00 
Airmec 702 sig gen 30 сус 30 kes £26.00 


We nave a quantily of Power iranstormers 250 watts to 
ISKVA at voltages up to 40K V. Best quality at low prices. 
List available. 


ж Racal RA-63 SSB Adaptars, new 

* Racal RA-237 L-W Converters, new 

ж |9 Blank Rack Panels 8*in high 

ж Аресо Dial a Copy Photo Copier Electrostatic 
* Hewlett Packard 524C Digital Counter 

ж Airmec 702 Sig. Generator 30 сус /30 k/cs 

* Tuning Roller Coasters 

ж Portable Mains Battery Floodlights 

ж 400channel Pulse Height Spectrum Analysers 
ж Addo 5/8 track Tape punches 


We have a varied assortment of industrial and 
professional Cathode Ray Tubes available. List on 
request, 


INSTRUMENTATION-TAPE 
RECORDER-REPRODUCERS 


Ampex TMZ 4 speeds, 7 tracks %” 
Ampex FR-1100, 6 speeds, 2 tracks 4" 
Ampex FR600. 4 speeds, 7 tracks 1%” 
Ampex FR600, 4 speeds, 14 tracks 1” 
DR.I. RMI 4 speeds, 4 tracks 4” 

EMI BTRI, | speed. 1 track 4^ 


EMI R301G, 2 speeds, 2 tracks и" 
Miincom СМР- 10U. 6 speeds. 7 tracks ‘ч. a. 1" 


Racal T.5000. 2 speed. 7 tracks '4” 
Leevers Rich ОА -2Р. 2 speeds, 2 tracks 4” 
Prices of above £70 to £400 


Atso Transport Decks only available 
COMPUTER HARDWARE 


PRINTER, High speed 1000 lines p.m. 
TAPE READER, High speed 5/8 track 800 
c.p.m. 

CARD READER 80 col. 600 c.p.m 


жое ы + 


Prices on Application 


PLEASE ADD CARRIAGE AND V.A.T. AT 
APPROPRIATE RATE TO ABOVE 


P. HARRIS 


ORGANFORD—DORSET 
BH16 GBR 
BOUBNEMOUTH-765051 (0202) 
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GIRO NO. 331 7056. Access and 
Barclaycard accepted. C.W:O. only 
Terms of business as in our catalogue 
Export О enquiries welcome (£5 min.) 
о Orders accepted from 
Educational & Government Departments 
E.& О.Е. ALL PRICES INCLUOE VAT & P.&.P. 
Shop hours: 9-12.30, 1.30-5 p.m. 6 days 


66 PAGES — 3000 ITEMS 


= «г FULLY ILLUSTRATEO 
зы. 20р CREDIT VOUCHERS 
S ж ALL NEW STOCK 
ж SATISFACTION 


GUARANTEE 
552545. DISCOUNTS 
20рҖү* NEW PRICE LIST — S.A.E. 


plus 10p 

postage TRANSFORMERS | 

SEMICONDUCTORS 

MODULES — AUDIO 

MEATSINKS — S-DEC 

AUDIO ACCESSORIES 

TOOLS — TEST METERS 

CALCULATORS — AUDIO 

LEADS —BATTERIES—KITS 

RESISTORS — CAPACITORS 

CASES ,— COILS — BOOKS 

CONNECTORS — VEROBOARD 

PC MATERIALS — HARDWARE 

BOXES — SCREWS — KNOBS 

POTS — STORAGE UNITS., ETC., ETC. 


SPECIAL RESISTOR KITS (CARBON FILM 5%) 
Prices include post & packing) 
10Е12 'AW or 'AW КІТ 10 of each E12 value 
22ohms-- 1M. a total or 570 £5.29 net 
25E12 'AW or “W KIT 25 of each E12 value. 22 
ohms-- 1M. a total of 1425 £12.64 nei 


SPECIAL CAPACITOR KITS 

C280 Kit—PC Mounling polyester 250У 5 of each value 0.01. 0.022 
0.017, 0.1. 22,.F, 2 01 0.47, 1yF £1.98 net. 
(296 Kil—Tubular polyester 400V 5 ol each value 0.01. 0.022. 0.047. 0.1 
0.22, F. 2 of 0.47 F £2.67 nel 
Ceramic Kil—square plaque 50V 5 of each velue 22. 33,47. 100. 220. 330, 
410, 1000. 2200. 4700,.Ғ, 0.01, F £1.66 net 
250% Paper Kit- Tubular melal case. 3 of each value 0.05. 0.1. 0.25. 
0.5 1af £1.41 net. 
500% Paper Kil—Tubular metal case, 3 of each value 0.025, 0.05. 0.1 
0.025. 0.5нР £1.41 net. 
1000У Paper Kil— Tubular metal сазе, 3 of each value 0.01. 0.025. 0.05. 
0.1 F £1.63 net 


В.Н. COMPONENT FACTORS LTD. 


MULTIMETER U4341 
27 Ranges plus Transistor Tester 
16 700€/ Volt 
Vdc--0.3--900v in 8 ranges 
Vac--1.5.-750V in 6 ranges 
1 0.06--600maA in 5 ranges 
lac--0.3.-300mA in 4 ranges 
Resistance-- 2K (2M © in 4 ranges 
р ^ccuracy--dc-- 2 296 
45504Ғ S.D 
Че--10—350 in 2 ranges 
ү ze.-115 x 215 x 90mm 
$ Complete with steel carrying case, test 
leads and battery. PRICE £11.88 net P. &P 


MULTIMETER U4313 
ranges Knife edge with mirror scale 
000% /Vott. High accuracy. mVdc—25mY 

5--600V in 9 ranges. 

Уас--1 5--600V in 9 ranges 

dc--60-- 120 microamps in 2 

ас--0 6--1500тА in 6 ranges 
lac—0.6— 1500тА in 6 ranges 
Resistance-— 3 KG.— 1M€ in 4 ranges 
db scale— 10 to + 12db 

Accuracy —dc -- 1 296, ac--2 296 
Sze.-115 x 215 x 90mm I 
Compleie with steel carrying case, test 
leads. and battery 

RICE £14.90 net Р.Р. 75р 


MULTIMETER U4323 
22 Ranges pius AF ‘IF Oscillator 
000€? Volt 
ас--0 5-- 1000V in 7 ranges 
Уас--2 5--1000У in 6 ranges 
І4с-0 05--500тА in 5 
гапде$ 
Resıstance—5Ü—1M 0 in 4 ranges 
Accuracy--596 of F.S.D 
OSCILLATOR-=1 KHz and 465 KHz (A. M ) at approx 
Volt Size--160 x 97 x 40mm 
pplied complete with carrying case. test leads and 
battery 
PRICE £8.64 net P.&P. 75p U4323 


MULTIMETER U4324 
34 Ranges High sensitivity 
20.0000? /Volt 
Уас--0.6--1200У in У ranges 
vac.- 3.-900V in B ranges 
іас.-0.06--ЗА іп 6 ranges 
iac. -0.3--3A in 5 ranges 
Resistance--250.- 5MU in 5 ranges 
Accuracy —dc апа R—2'596 of F S.D 

ас and db 496 of F. S.D 

Size—167 x 98 x 63mm 
Supplied complete with storage case, test 
leads. spare diode. and battery 
PRICE £10.64 net P &Р 75р 


(WW), LEIGHTON ELECTRONICS CENTRE, 59 
NORTH STREET, LEIGHTON BUZZARD, 107 7EG. 
Tel Leighton Buzzard 2316 (Std code 05253) 
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When you need to hire Video- 


it pays to contact the most experienced 
video company in the business 


: { 
R.E.W. HOUSE 
10, 12 HIGH STREET 
COLLIERS WOOD 


LONDON SW19 2BE 
PHONE: 01-540 9684 


POP 11/05, 8K Store, BRAND NEW, in 
maker's packing 


SINGER FLEXOWRITER Model 2305. E.1.A. Code 
£600 


BURROUGHS Model £2100 ACCOUNTING 
COMPUTER. Consists of Typewriter/cal- 
culator keyboard, and electronics box 
containing core store, etc. Has interesting 
possibilities 

MEMODYNE DIGITAL INCREMENTAL CASSETTE 
RECORDER. NEW. Manufacturer's price in 
excess of £600 


PHILIPS PM 1052 Image Intensifier Camera. 
WITHOUT tube 


РОР 8L. 12K Store ... 


FLEXOWRITER, proportional spacing automa- 
tic typewriter 


ITEL automatic GOLFBALL typewriters from 
£375 


KUDELSKI NAGRA SNN Miniature Таре 
Recorder 


COMPUTER 
APPRECIATION 


Castle Street, Bletchingley 
Surrey RH1 4NX 
Godstone (088 384) 3106 


SOWTER TRANSFORMERS 
FOR SOUND RECORDING ANO REPRODUCING EQUIPMENT 


We are suppliers to many well-known companies, studios 
and broadcasting authorities and were established.in 1941 


Early deliveries. Competitive prices. Large or small 
quantities. Let us quote 
Е. A. SOWTER LTO. 
Transformer Manufacturers and Designers 
12 Oedham Place, Waterworks Street 
Ipswich IP4 1JP. Telephone 0473.52794 


WW-—031 FOR FURTHER DETAILS 


IN-CIRCUIT 
TRANSISTOR TESTER 


DIOTESTOR 


The DIOTESTOR detects faulty diodes and transistors 
when still in circuit without need for unsoldering. 


BRITEC LIMITED 


17 Devonshire Road, London SE23 3EN 


Tel. 01-699 8844 Telex: 896161 


WW-—011 FOR FURTHER DETAILS 


Wwww.americanradiohistorv.com 


Д; 


Aiso-at CENTRE POINT 
20/21 ST. GILES HIGH STREET 
LONDON, WC2 
PHONE: 01-240 3066 


BROADFIELDS & MAYCO 
DISPOSALS LTD. 


21 Lodge Lane. N. Finchley 
London N12 876 
Telephone: 


01-445 0749 91-445 2713 


01-958 7624 


URGENTLY REQUIRED FOR CASH 


Large quantities of radio, TV and electronic 
components or equipment which may be 
redundant or surplus to your requirements. 


Will call and inspect anywhere in the U.K. 


Mail order protection scheme 


Members of the Periodical Publishers Association have 
given to the Director General of Fair Trading and 
undertaking to refund the monies sent by readers in 
response to mail order advertisements (except for classified 
advertisements) placed by mail order traders who fail to 
supply goods or refund monies owing 10 liquidation or 
bankruptcy. This arrangement does not apply to any failure 
to supply goods advertised in a catalogue or in a direct mail 
solicitation. Publishers іп membership of the Periodical 
Publishers Association are making these refunds voluntarily 
and readers’ claims can only be entertained in cases where 
the mail order advertiser is the subject of liquidation or 
bankruptcy. where proof of payment can be established 
and if lodged within three months of the date on which the 
advertisement appeared. Any claims received after the three 
month period will be considered at the discretion of the 
publisher 


TEL.HYTHE 848961 SOUTHAMPTON 504 62У 
STD CODE 0703 


QUARTZ CRYSTAL 
UNITS from 


€ 10-500 MHZ 
FAST OELIVERY 

HIGH STABILITY | 
TO OEF 5271.A 


WRITE FOR 
LEAFLET AT 1 


McKNIGHT 
CRYSTAL Co. Ltd. 


HAROLEY INDUSTRIAL 
ESTATE, НҮТНЕ, 


OLSON 
ELECTRONICS 
LTD. 


for quick deliveries and competitive prices for 
all your assembly and wiring of electronic 
equipment, printed circuit assemblies, cable 
forms, sheet metal work, instrument cases 
and stove enamelling 


5-7 Long Street, London E2 
Tel. 739 2343 
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2N2904 
2N2905 
2N2906 
2N2907 
2329266 
243053 
2N3054 
2N3055 
2N3393 
2N3441 
2N3442 
2N3638 
2N363BA 
2N3702 
2N3703 
2N3704 
2N3705 
2М3706 
2N3708 
283771 
2N3772 
2N3773 
2N3904 
2N3906 
2N5294 
2N5296 
2N5298 
2N3794 
2N3819 
2N3820 
2N4036 
2N4037 
2N4286 
2N4921 
2N5060 
2N4289 
2N5447 
2N5449 
2N5457 
2N5458 
286027 
40361 
40362 
40408 
-175 40409 
38 — 40410 
3175 40602 
18 40636 
3475 40673 
.30 


FULLY GUARANTEED 


Mail order only VAT extra рар 20р 
Bridge Electronics 
PO Box No. 10 Fishponds Bristol BS162LX 


IBM GOLFBALL 


COMPUTER INPUT/OUTPUT 


TYPEWRITERS 
STANDARD EBCDIC CODING 
Will accept normal or sprocketed paper Supplied in working 
order with data sheets, circuit. diagram and application 
notes Each machine serviced and tested 
£100 + 8% VAT 
As above but modified to take office range of Golf Balls. 


£110 + 8% VAT. 
RELAYS 


Varley 2p c/o 1852 з ше 065p: (12D) 
Varley 2p c/o 2800. 65p (12p) 
P&B 2pc/o 15002 .. . E > 40р (12р) 
BNC Free SKT BLL1339/J 35p (10р) 
BNC Chassis SKT SCRND 11339/Ғ5 35p (10p) 
PAPST (or similar) FANS 4% x 4'^ x 2" 100c f.m. 50/60 
c/s #4 (40p). 

LIGHT DIMMERS 250w £2.70 (16p) 

BC107/8/9, BC147/8/9. BC157/8/9 all 9p ea. (11p). 

ELECTROLYTICS 

10.000 н 63v £1 (25р). 2800 u 100v 80р (25р) 2240p 
100v 75р (25р) 1000p 63v £1 (25р). 4500p 35v 60р 
(15р) 2000 50v 35р (11р) 4000, 70v 80р (20р) 

4700р 63v 80р (15р) 2500р 60v 50р (12р) 2000р 30v 
30p (14р). 10.000џ 16v 50р (15р). 

EX-COMPUTER PC PANELS. 3 

£2.40 (62р). 2 x 4" 50 boards for 
OPCOA SCA? 7mm 7-seg led display. £1 (12р) 
ОН bulbs 12v 55и mem . 60р (10р 
250 mixed resistors е . 60р (18р) 
250 mixed capacitors 2 60р (18р) 
2N3055 equiv ІСТЕ 4 юг £1 (15р) 
EXTRUDED HEAT SINK tor 2x ТОЗ ... 50р (15р) 
SMALL ELECTROLYTICS 
2.2u 10v. 10и 35v, 50и 40v. 100и 40v. 1004 6v, 150и 
10v, 64u 10v. 3004 10v. 200и 10у 12 for 45p (12p). 


y 12 for 45р (12р) 
,PIHER PRESETS 100ту/ 


220,470 Ik 4k7. 10к 47k, 100k 220k.12 for 50p (12)р` 


6v 0.5A TRANSFORMER 
REED RELAYS 6v coil h/d contacts 5for£1 (15р) 
REED INSERTS h/d contacts 10 for £1 (12р) 
WATER-COOLED HEATSINKS ex eqpt £1.20 (40р) 


CHROMED HANDLES 
5” mtg. centres 
8" mtg. centres 


75p (18р) 


. per pair £1 (20р) 
: per pair £1.50 (25p) 
P&P shown in brackets 
ADD 25% VAT to TOTAL 
8% VAT on PSUs, FANS, DIMMERS. BOARDS 


KEYTRONICS 


Shop open Monday-Saturday, 9-2 


332 L£Y STREET, ILFORD, ESSEX 
01-553 1863 tili 2 p.m. 
01-478 8499 after 2 p.m. 


RADIO VALVE AND 
SEMICONDUCTOR 
DATA 


by A. M. Ball Price £2.50 


TRANSISTOR ELECTRONIC ORGANS 
FOR THE AMATEUR 

by A. Douglas Price £4.70 
SEMICONDUCTOR CIRCUIT ELEMENTS 
by T. D. Towers Price £5.90 


COLOUR T.V. WITH PARTICULAR 
REFERENCE TO THE PAL SYSTEM 
by G. N. Patchett Price £5.40 


IC OP-AMP COOKBOOK 


by W. б. Jung Price £8.00 
FOUNDATIONS OF WIRELESS & 
ELECTRONICS 


by M. G. Scroggie Price £4.25 
LOGICAL DESIGN OF SWITCHING 


CIRCUITS 

by D. Lewin Price £5.45 
THE A.R.R.L. ANTENNA BOOK 

by ARRL Price £3.10 


TRANSISTOR CIRCUIT DESIGN 
by Texas Instruments Price £5.75 


ELECTRONIC CIRCUIT DESIGN 
HANDBOOK 
by EEE Price £5.00 


ELECTRONICS ENGINEERS' HANDBOOK 
by D.G Fink Price £28,00 


* PRICES INCLUDE POSTAGF x 


THE MODERN BOOK 00. 


SPECIALISTS IN SCIENTIFIC 
& TECHNICAL BOOKS 
19-21 PRAED STREET 
LONDON W2 1NP 


Phone 723 4185 
Closed Sat ! p m. 


J. LINSLEY HOOD 


HIGH QUALITY AMPLIFIERS AND TEST EQUIPMENT 
available from 


Examples: TELERADIO HI FI 
75 Watt Amplifier. PA Module £12.00 (Kit) £15.95 [Made] 


Pre-amp Module from £750 [kit £10.00 (Made) 
P.S.U. from £13.70 (Kit) £15.30 (Made) 
F.M. Tuner with 

Stereo Decoder £40.00 (Kit] 


£15.25 [Kit] [Tax 8%) 
£14.00 [Kit] (Тах 8*4] 


Millivoltmeter Kit 
Low Distortion Audio Osc. | 
Third Harmonic Analyser £18.50 (Kit) [Tax 8%) 


“Reg. P.S.V. 0/60v ТА £17.30 (Kil) {Tax 8%) 
lax extra 25% where unmarked. Р/Р extra (min. 259] 


FOR DETAILED AND ILLUSTRATED LISTS SEND S.A.E. 
FM Tuner 


PE «узу 


Millivoltmeter | 


325 Fore St, Edmonton, London, N.9 
01-807 3719 Closed Thursdays | 


Private enquiries, send 1 3p in stamps for brochure 


THE QUARTZ CRYSTAL CO. LTD. 


Q.C.C. WORKS. WELLINGTON CRESCENT 


NEW MALDEN, SURREY 01-942 03348 2988 
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STABILIZER 


Тһе Stabilizer в a versatile frequency shifter for howl reduction on both speech & 
and music. It offers variable shifrs either up or down between 1 and 10 Hertz so 
allowing choice of the optimum shift tor the particular acoustics and sound 
sources involved in each installation The standard practice which 15 emerging 
for music 15 to split the mixed audio feeds with those instruments which 
produce sustained notes such as guitar and organ fed direct to the 
amplification system and the teedback-troublesome vocals going through the 
shifter frst A shifter not onty allows more useable gain (4-BdB) but also gives a 
greater stabihty margin between the onset of warbling and actual howling 
With a shifter 15 15 something between 3 and 548 whereas a conventional 
system will go trom rmging to howling with a gain increase of 1 ог 298 
Available as a boxed unit with either balanced оғ unbalanced signal lines ог 
rack mounting version offering studio quality ‘SHIFT control duplicated jack 
and XLR connectors and a smart anodised finish with engraved front panel 
Stabilizers include a signal overload LED. а 24Hz high pass filter to remove VLF 
signals before connection to power amplifiers and a mumetal shrouded mains 
transtormer to achieve very low nosse levels 


ee ete 19% oce Te 


E yp 

Shifters are proving effective in the folowing situations 

* Sound reinforcement for television studio audiences 

* Foldback monitoring on stage 

* Live microphone telephone conterence systems with a 5Hz shift each way 
giving 10Hz round she loop which is effective in the small non-reverberant 
rooms involved 

* Group hearing aid systems for teaching deat children 

* Microphones ог radio microphones tor discussion groups or toor 
questioners who are within the intended coverage of the PA loudspeakers 

as well as for straighttarward sound reinforcement and public address 


* 5Hz FIXED SHIFT CIRCUIT BOARDS for WW 
July 1973 article. 


Small enough to be built inside the cabinets of many amplifiers 
Complete kit and board £24 (iC ua nm psa мнн 
Board built and aligned £31 ғыт par айын 


DESIGNER 
APPROVED 


SPECTRUM SHIFTER 


Variable shifts О 1 — 1000H2 for weird special effects on speech or music 


SURREY ELECTRONICS 


The Forge, Lucks Green, Cranleigh 
Surrey СОЄ 7BG (STD 04866) 5997 
CASH WITH ORDER less 5% UK POST FREE ADD VAT at 8% 


GREENWAY 


Radial Lead Polyesters i. T. VW. '1096 100V О С 001 Зр; 
0022 3p: 0047 3p, 0068 3p: .01 3p; .015 .035р. 
022 035p; 033 04p:.047 04р; .068 .Обр; .1 .055p; 
15 Обр. 22 .065р. .33 .075р. 47 .095р "Radial 
Polycarbonate 630V D.C. 33 25р; 47 25р. 68 30р; 
1тісі 400V 35р ‘Axial Lead 10% Tolerance 200V 
D.C. О1тій 185p; 022тіі 185p. 047mtd .20р; 
1тій .25р “Dipped Tantalum Capacitors (Bead Type) 
values available 1; 15, 22; 33; Imfd.1.5; 2.2; 3.3; 4.7: 
35V. 47, 6.8; 'Omfd; 25V. 15: 22, 33; 16V; 47míd; 
10V Prices 10р each — 10 for 95p ‘Electrolytic 
Capacitors (Axial) 1000.40V 25р; 470-16V 15р, 
220.25V 12р; 100.25V бр; 47-25V бр; 47-10V бр: 
22-40У 5p; 10-25У 5p: 4.7-63V 5p: 2 2-63V бр. 
1mfd-63V 5p “Radial 2200(Tag) 40V 45р each. 
1000-16V 25р. 470-25V 19р; 220-25V 12р. 100-25V 
бр. 47-16V 5р: 33-16V 5p. 10-16V 4p, Smid-16V 4p: 
4 7-16V 4p ‘Carbon Film Resistors '^Watt RD1/3 5% 
(70'c) .О1р each — 90p рег 100 1R-1Meg (1M2-10M 
10%) Special Pack 20 popular values quarter watt — 5 of 
each 90р ‘Watt AEL 5% 4.7R-2M2 015p each — 75р 
per 100 t1Watt AEL 4 7-2М2 2p each — 1.74 рег 100 
Special Pack 100 Resistors mixed 40p ‘Polystyrene 
Capacitors (pf) 63V & 160V 5% 10, 15. 18. 22; 33. 56. 
68. 100: 120, 180; 270. 330. 390; 560. 680. 820. 03p 
each. 1000. 1500; 2200: 3300 035реасһ 4700; 6800. 
B200 4p each 10.000pf .О5р each. Semi-conductors 
ВС107/8/9 09р: “ВС147/8/9 10р; 'BC157/8/9 Әр, 
ВСҮ70/1/2 17р. BFY51 19р; SCR С1060/2Р4М-400У 
50р each; TIP29A 47р; TIP31A .57p, TIP32A 67p. 
TIP3055 48р. BU208 £2 CO Integrated Circuits 741 8 
Pin Dil 27р; 723(TO99) 57р. LM309K(TO3) 1.48p. 
NE555V б0р, МЕ556У 1 12р. 71/С Sockats (Gold) 
8/14/16 15р; (Tin) 8/14/16 14р Minitron £1 30 each 
Zener Diodes 400MW 9р, iWatt 17р, (Standard 
voltages) Diodes IN4148 05р, BAX16 O5p Rectifiers 
ТА ІМ4001 бр. IN4002 .06p: IN4003 07р; IN4004 
О8р, 3Amp 3A05(50V) 10р. 3A10(100V) 11p. Terms 
CWO VAT (') add 25%. others 8% P&P 25р on all orders 
under £3 


GREENWAY ELECTRONIC 


COMPONENTS 
(EAST GRINSTEAD) LTD. 


62 MAYPOLE ROAD ASHURST WOOD 
EAST GRINSTEAD, SUSSEX RH19 ЗАВ 


TEL: FOREST ROW 3782 
(STD 034-282) 3713 
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The Newest name in Technical Books 


For details of all the books in our list please write to: 


Newnes-Butterworths, Borough Green 


Nr. Sevenoaks, Kent 


Telephone: Borough Green (0732) 884567 
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M95ED: A Significant 
Technological Innovation 


Shure now introduces a superb, moderately priced pick-up cartridge with а per- 
formance second only to the renowned V-15 Type Ill. The technologically advanced 
electromagnetic structure with a newly designed pole-piece virtually eliminates 
hysteresis loss. The frequency response from 20 to 20,000 Hz remains essentially 
flat. Operating at extremely light tracking forces of between 34 and 1% grams, the 
exceptional trackability of the M95ED enables il to trace the very high recorded 
velocities encountered on many modern recordings with the result that in addition 
to provicing faithful reproduction of the recorded sound, stylus and record wear 
are reduced to minimum proportions. The M95ED: A notable addition to the Shure 
range with a performance never before available at such a competitive price. 


ane Electronics Limited ғ ® 
ccleston Road, Maidstone ME15 6AU га | SHURE | 
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the complete answer for 
printed circuit soldering. 


Most printed circuit soldering 
problems can be avoided by using 
quality products and seeking quality 
advice. Naturally. we suggest ours. 
First, let's talk about quality products. 


Extrusol and Multipure. 


EXTRUSOL Extruded Bars and 
MULTI-PURE Cast Bars are made 
from specially processed ultra high 
purity solder EXTRUSOL bars and 
pellets are protected by plastic film 
from the moment they are made to 
the moment they are used. And 
MULTI-PURE bars are probably the 
smoothest and brightest solder bars 
you will ever see. 


Ersin Multicore Savbit. 


This cored solder has countless 
uses. For instance, it avoids erosion of 
copper plating and wires as well as 
prolonging the life of soldering iron 
bits. 


Liquid Fluxes. 

We have a whole family of them, 
so you're bound to find the right one 
for your job. One of our latest is PC 26, 
exceptionally fast but non-corrosive 
and non-conductive. Eliminates 


icicles” and “bridging” 


Right, those are the products. Now 
for the advice. And we can't really 
say any more than: if you've a 
soldering problem or question, call us. 
We really do have all the answers 
andthe widest range of problem 
solving test equipment. 


ROSIN BASE 
ERSIN Solids Specifications 
Flux No. Type Content 
wiw 

MIL-F-14256D Type R; DTD 599A 
0360 non-activated 38% DIN 8527 F-SW 31 
5381 mildly activated 25% MIL-F-14256D Type RMA; 

Chloride and Bromide free DTD 599A 
304D } mildly activated 10% Y DIN 8527 Type F-SW 32 
304W Halide Free 25%) DTD 599A 
PC.21A activated 38% DTD 599A: DIN 8527.Ғ-5У/26 
PC.26 activated (extra fast) 15% DTD 599A; DIN 8527,F-SW 26 
366 activated (extra fast) n Meet DIN 8511 Type F-SW 26 and 
366A-25 activated (extra fast) 2596 pass DTD 599A Corrosion Test 
ORGANIC ACID 
PC.101 water base 1296 } Watersoluble residues must 
РС.112 solvent base, fast drying 9.5% be removed after soldering. 
INORGANIC ACID 
ARAX water base 40% Used with most "very difficult 
extremely active to solder" metals. Not for 
electronics assembly joints. 
Solderability Test 
Instrument. 


Already used by major electronic 
companies throughout the world, this 
novel instrument saves production 
costs by controlling solderability of 
component leads which, unlike a 
printed circuit, cannot be assessed by 
a simple “immersion and inspection” 
test. 


Multicore Soldering 
Chemicals. 


We make.a complete, compatible 
range to assist in soldering 
processes. They clean, protect and 
preserve. 
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For full information on these or any other Multicore products, please write on your company's letterhead direct to: 


Multicore Solders Limited, Maylands Avenue, Hemel Hempstead, Hertfordshire HP2 7EP 
Tel: Hemel Hempstead 3636. Telex: 82363. 


